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THE  SOUTH  OCEAN  AND  ANTARCTICA  ACCORDING  TO  GRAVIMETRIC  DATA. 

P.  A.  Stroyev. 

2 . 

Work  is  dedicated  to  research  on  gravitational  field 
and  structures  of  the  earth’s  crust  and  upper  Bant le  of 

i 

south  ocean  and  the  linb  zone  of  antarctica. 


Is  given  survey/coverage  of  the  contemporary  state  of 
the  geophysical  study  of  the  region  being  investigated.  is 
given  detailed  characteristic  of  qravinetric  measurements  in 
the  south  ocean  and  the  Antarctic.  Is  given  description  of 

equipaent,  procedure  of  photographing  and  treatment  of  the 
materials  of  observations;  is  given  the  evaluation  of  the 
accuracy  of  obtained  gravimetric  data.  Considerable  place 
occupies  the  detailed  characteristic  of  the  gravitational 
field  of  region  of  earth  being  investigated;  are  given 

gravimetric  map/charts;  is  examined  communicat ion/connection  of 
gravitational  field  with  other  physical  fields;  is  made  the 
conclusion  about  isostasy  and  the  density  heterogeneity  of 

substance  suppress  crusts  and  upper  mantle.  Separate  chapter 
is  dedicated  to  the  questions  of  the  deep  structure  of  the 

earth’s  crust  of  ocean  and  transition  region;  is  given  the 
circuit  of  the  thickness  of  the  earth's  crust,  arm  given 
some  cut/socti ons . 

Tab  les  - 3 . References  - I0l3  titles.  Illustrations  - .'4. 
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Ill  TROD  OCT  I ON  ». 


FOOTNOTE  i.  Monograph  lights  the  results  of  investigations 
as  of  on  January  1969-  ENDFOOTNOTE. 

Research  on  the  gravitational  field  of  the  Earth  is 
necessary  for  the  solution  of  scientific  and  practical 


problems.  In 

application  to  astronony 

and 

geodesy. 

the 

knowledge  of 

gravitational  field 

aakes 

it 

possible 

to  draw 

conclusions 

about  the  figure  of 

the 

Earth 

m to  obtain  the 

deviation  of  geoid  from  ellipsoid,  and  also  the  deviations 
of  vertical  line.  The  knowledge  of  the  for*  of  geoid  and 
pluab  inclinations  lakes  it  possible  to  base 
cartographer-topographic  works  on  astrononical  points,  which 
for  the  regions,  not  encompassed  by  triangulation,  is 
especially  important. 


In  application  to  the  coanon/generai/total  problems  of 
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geology  and  geophysicists  research  oa  the  distribution  of 
the  gravitational  field,  connected  in  aany  instances  by 


specific  relationships 

with 

the 

structures 

of 

the  earth's 

crust 

, serves 

as  one 

of  the 

aethods  of 

the 

knowledge  of 

the 

geologic 

structure 

of 

the 

studied  region. 

Research  on 

the 

field  of 

the  anOaalieS 

of 

the  force 

of 

gravity  aakes 

it  possible  to  judge  the  thickness  of  the  Earth's  crust, 
the  presence  of  the  density  heterogeneity  of  the  crust  and 
■antle  of  the  Earth. 

At  the  present  tine,  in  the  epoch  of  intense  research 
on  space  with  the  aid  of  artificial  satellites  and  rockets 
the  knowledge  of  the  gravitational  field  of  the  Earth 
acquires  iaportant  value* 

In  application  to  antarctica,  research  on  gravitational 
field  has  especially  iaportant  value  on  the  strength  of 
specific  character  and  special  feature/peculiarities  of  this 
continent.  Antarctica  - the  continent,  continuously  covered 
with  ice;  only  5o/o  of  its  entire  area  is  free  froa  ice 
land.  Therefore  research  on  the  structure  of  this  continent 
is  possible  in  essence  only  by  the  geophysical  aethods 
aaong  which  the  graviaetric  aethod  occupies  one  of  the 
leading  places.  The  knowledge  of  gravitational  field  aakes 
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it  possible  to  solve  many  inportant  scientific  and  practical 
problems  of  research  on  the  antarctic.  In  the  sense  of 

research  on  the  figure  of  the  Earth,  the  knowledge  of  the 

surface  of  geoid  in  c antarctic  region  is  especially 

valuable.  In  the  region  of  cartography  - this  substantiation 
of  topographic  napping.  Since  antarctica  is  torn  froa  the 

grid/network  of  triangulations,  the  interrelationship  of 
topographic  works  on  enorious  territory  is  inpossible  without 

the  knowledge  of  plunb  inclination.  In  the  region  of 

geology  and  geophysicists  the  knowledge  of  the  gravitational 

field  of  antarctica  nakes  it  possible  to  study  structure 
and  thickness  of  the  Earth's  crust,  to  deternine  the  degree 


of 

the  isostatic  i 

conpensation 

for 

the  sixth 

continent,  to 

re  veal/detec t/e  xpose 

the  zones 

of 

faults  and 

disequilibriun 

to 

investigate  the 

structure 

of 

the  bed  of 

the  bedrocks. 

which  lay  under  glacier. 


Page  4. 

por  the  water  area  of  south  ocean,  research  on 

gravitational  field  is  necessary  for  the  solution  of  the 

sane  problens. 

Systenatic  research  on  the  south  ocean  and  antarctic 

1 I 
■ 


| I 
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beginning  in  the  period  of  international  geophysical  year 
(1956-1958)  is  continued  up  to  non*  In  the  studies  of 
these  regions  of  the  Earth,  take  part  aany  countries#  and 
first  of  all  the  Soviet  Union  and  the  United  States  of 
Aaer ica. 


At 

the  present 

tiae 

by 

Soviet  and  foreign 

geo  physicists 

in  the 

south  ocean 

and 

the 

antarctic  is  aade 

the 

considerable  voluae  of  graviaetric  investigations. 

The  dominant  role  in  conducting  of  aaritiae  graviaetric 
aeasureaents  in  these  regions  by  Soviet  expeditions  belonqs 
to  the  aoscov  state  university  and  the  especially  State 
astronoaical  institute  in.  P.  K.  Sternberg  (GAISh) . In  15 
sunaer/years#  froa  1955  on  1969,  GAISh  carried  out  11 
graviaetric  expeditions  into  the  antarctic  in  the  coaposition 
of  Soviet  antarctic  expeditions,  participating  in  eight 
voyages  of  the  diesel-electric  ship  "Ob*"#  one  voyage  of 
the  diesel-electric  ship  "Lena",  one  voyage  of  the  research 
ship  "Professor  Zubov".  Together  with  geologic  faculty  of 
MGU  [Moscow  State  University],  was  carried  out  the 
expedition  into  the  antarctic  in  the  coaposition  of  whale 
flotilla  "Slava". 
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This  work  is  dedicated  to  research  on  gravitational 
field  and  structures  of  the  earth*s  crust  and  upper  aantle 

of  south  ocean  and  the  liab  zone  of  Antarctica. 

Author  took  part  in  all  stages  of  gravieetric 
investigations  of  the  GAlSh  in  world  ocean*  he  was  direct 
participant  or  the  leader  of  several  expeditions,  which 
conducted  the  aeasurenents  of  gravitational  force  in  south 
ocean  and  in  the  antarctic. 

In  the  work  are  generalized  the  results  of  15-year 
investigations  of  the  collective  of  the  naritine  gravinetric 
expedition  of  GAISh.  To  all  co»orkers  of  this  expedition* 

and  especially  to  the  participants  of 
expresses  heart  gratitude. 


the 


cruises*  author 
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Chapter  1. 


GEOPHYSICAL  INVESTIGATIONS  IN  THE  SOOTH  OCEAN  AND  THE  FRINGE 
ZONE  OF  ANTARCTICA. 


By  the  name  of  South  or  Antarctic  Ocean  recently  on 
the  initiative  of  the  Soviet  researchers  (Treshnikov,  1967) 

are  separate/liberated  the  south  parts  of  Atlantic,  Indian 
and  Pacific  Oceans,  which  surround  continent  antarctica.  The 
northern  boundary  of  south  ocean  is  conducted  through  the 
extremities  of  the  continents  of  Africa,  Australia  and  south 
Aaerica.  The  northern  boundary  of  the  antarctic  is  the 
front  of  antarctic  convergence,  i.e.,  the  zone  of  the 
convergence  of  cold  antarctic  water  with  nore  warm  water  of 
the  subantarctic.  Thus,  south  ocean  on  north  is  limited 

approximately  to  parallel  30°  south  latitude,  and  the 

antarctic  - by  parallel  50°  south  latitude. 

For  the  latter  of  10-15  summer/years  of  the  experiment 

of  the  south  ocean  and  antarctic,  exceeded  the 
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investigations  of  entire  preceding  tiae.  In  period  and  after 
international  geophysical  year  (IGT)  the  very  considerable 
contribution  to  the  cause  of  research  on  this  region  of 
the  Earth  introduced  Soviet  researchers. 


General  inforaation  about  the  study  of  the  antarctic  of  up 
to  international  geophysical  years. 


In  the  history  of  the  study  of  the  antarctic,  it  is 
possible  to  outline  three  stages. 

1.  proa  aiddle  of  8th  to  end  of  19th  centuries  was 


opened 

and 

investigated 

series 

of 

subantarctic  and  antarctic 

islands 

and 

sections  of 

coast 

of 

continent  without 

debarcation  of  antarctica. 

2.  Proa  end  of  19th  century  to  Second  Horld  War,  was 

conducted  study  of  antarctic  seas  and  saall  sections  of 
coasts  of  continent  by  expeditions,  organized  by  private 
individuals  and  scientific  societies. 

3,  Proa  end  of  Second  World  War  up  to  now,  is 


w. 
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conducted  investigation  of  south  ocean  and  entire  continent 
of  antarctica  by  international  scientific  expeditions,  and 
also  large  expeditions  of  sone  states. 


The  honor  of  discovery/opening  the  sixth  continent  of 
the  Earth  belongs  to  Russian  seafarers.  The  first  Russian 
antarctic  expedition  in  the  coaposition  of  sloops  the  "east" 
and  "peaceful"  under  the  coaaand  of  F.  F.  Bellingshausen 
and  fl.  P.  Lazarev  on  28  January  1820  approached  for  the 
first  tine  the  ice  continent  of  antarctica.  Before  end  of 
19th  century,  discovery/opening  and  research  on  the  antarctic 
was  realized  by  accidental  ships  and  expeditions.  In  essence 
this  were  trade  vessels  (whalers,  sealers).  And  only  rare 
expeditions  conducted  special  scientific  research  of  shores 
of  antarctic  continent  (expedition  Dumont-d'Urville,  Ross, 
Wilkes) . 


Page  6. 


English  expedition  on  vessel  "Challenger"  in  1872-1876 
conducted  for  the  first  tine  comprehensive  investigations 
(physical  oceanography,  biology,  geology)  in  the 
circumlittoral  part  of  the  continent  in  region  of  Wilkes 
Land,  Adelie  Land,  Victoria  Land.  Geologic  data,  obtained  in 
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this  expedition  by  J.  Hurray,  allowed  it  final  to  arrive 
at  the  opinion  that  the  south-polar  continent  exists  not 

only  as  formation  from  ice  and  the  separate  Earth,  but 

also  as  continent  in  geologic  sense.  J.  Hurray  drew  around 
south  pole  single  continent  and  gave  for  the  first  tine  to 

it  naae  "antarctic  continent"  (Lebedev,  1963;  Treshnikov, 
1963).- 

Interesting  investigations  in  the  antarctic  were  nade 

during  K.  Larsen's  Norwegian  whale  expeditions  (1893-1925). 

Larsen  re  veal/detected  the  first  fossilized  petrif ications  in 
antarctic  peninsula.  This  were  the  pieces  of  the  coniferous 
trees  which  were  related  to  tertiary  tine. 

People's  first  onslaught  to  ice  continent  produced  L. 

Kristensen's  Norwegian  expedition  in  1894  of  Cape  Adare 
(Victoria  Land).  During  this,  C.  Borchgrevink  asseabled  the 
speciaen/saaples  of  the  rocks  which  had  large  value  for 

geologists,  who  discussed  at  that  tine  the  question 

concerning  that,  are  there  in  the  antarctic  a continent  or 
only  an  archipelago  of  islands* 

The  first  13-nonth  ice  drift  in  water  of  the  antarctic 
it  coapleted  the  scientific 


vessel 


"Belgique"  in 


I 


Bellingshausen  Sea  in  1897-1898.  The  participant  of  this 
expedition  was  young  R.  Amundsen,  subsequently  famous  polar 
researcher. 


In  1898-1900  English  expedition  under  c.  Borchgrevink’s 
■anagement/nanual  organized  the  first  9-month  wintering  on 
antarctic  continent  (Victoria  Land).  During  this  expedition 
was  made  sleigh  expedition  to  south  magnetic  pole  and  were 
carried  out  the  geologic  analyses  of  mountains  of  Victoria 
Land. 


In  the  beginning  of  20th  century  to  shores  of 
antarctica,  went  four  expeditions:  British  - to  victoria 
Land,  German  - to  Vilhelm  II  Coast,  Swedish  - to  Graham 
Land,  and  Scottish  expedition  on  vessel  "Scotia"  to  the 
Veddell  Sea.  All  four  expeditions  worked  according  to  the 
matched  plan/layout.  This  was  the  first  international 
collaboration  of  the  researchers  of  the  sixth  continent. 

The  results  of  the  investigations  of  these  expeditions 
were  very  considerable.  British  expedition  (R.  Scott)  qave 
for  the  first  time  the  description  of  the  precambr  iar» 
foundation  of  East-antarctic  platform  and  lying/horitonta 1 on 
it  sedimentary  thickness  was  sandstone  the  suite  of  Bikon 
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(Ferrar,  1907).  German  expedition  (E.  Drygalski) 
open/discovered  Gaussberg  Mountain  and  established  that  it  is 
the  resid ue/renainders  of  young  volcano  (Beinisch,  1906).  In 
■orainal  deposits,  besides  granites  and  gneiss,  were  detected 
sandstones  and  limestone,  which  indicates  existence  in  the 
depth  of  the  continent  of  sedimentary  rocks.  Swedish 
expedition  (0.  Nordensk  jold)  establish/installed  the  structural 
and  petrographic  resemblance  of  antarctic  peninsula  and 
adjacent  islands.  Nordelskjold  constructed  the  first 
geotectonic  circuit  of  antarctica  (Nordensk jold,  1913). 

Page  7. 

The  expeditions  described  above  initiated  to  geophysical 
investigations  in  antarctica.  Participant  of  British 
expedition  1898-1900  L.  Betnakey  recorded  for  the  first  tine 
on  the  sixth  continent  the  seisnic  waves  of  distant 
earthquakes.  The  very  sane  for  the  first  tine  in  antarctica 
fulfilled  the  pendulum  determinations  of  the  force  of 
gravity. 


In  the  beginning  of  the  second  decade  of  the  20th 
century  in  antarctica  went  five  expeditions:  Norwegian  (R. 

tnun/4  con  \ Pnrt  1 1 ok  f f \ . i ncf  rn  1 ^ art  i H Mm  ucon  \ CornAn 


1 
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(W.  Pilchner)  and  Japanese  (C.  Shirase)  . The  results  of 
these  expeditions  introduced  the  significant  contribution  to 

research  on  the  continent  (especially  coast)  of  antarctica 
and  its  geologic  structure. 

Siaultaneousl y with  works  on  continent  were  conducted 

aaritiae  scientific  investigations  in  hydrology,  aeteorology, 

i marine  ^'oIoct.  In  1 92  h began  the  systematic  English  j 

glaciology  and  A the  expedition  of  the  Discovery  Coaaittee  in 

the  antarctic.  This  Coaaittee  was  placed  with  its  problea 
napping  of  antarctic  coast,  conducting  biological  and 
oceanographic  investigations,  research  on  the  relief  of  the 

sea  bottoa. 

In  the  1920-  1930's  four  expeditions,  conducted  in 
antarctica  the  very  extensive  studies:  Norwegian  (L. 
Christensen,  1929-1937),  Ang lo- Aaerican  (H.  Wilkins, 

1928-1929),  Aaerican  (R.  Byrd,  1928-1930)  and 
British-Australian-New-Zealand  (D.  Nawson,  1929-1931).  This 

period  of  research  on  antarctica  signifies  itself  by  the 
beginning  of  the  wide  application  of  aviation.  So,  L. 
Christensen's  expedition  conducted  the  aerial  photography  of 
coast  of  east  antarctica  froa  22  to  83*  east  longitude.  In 


J 


1933-1935  was  coapleted  the  first  trans- Antarctic 
flight/passage  (L.  Ellsworth)  froa  antarctic  peninsula  to  the 
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Boss  Sea  during  which  the  Sentinel  Range  was  discovered. 

In  R.  Byrd's  second  expedition  for  research  on  the 
structure  of  antarctica,  was  undertaken  for  the  first  tine 
an  attempt  to  utilize  methods  of  exploration  geophysics.  T. 
C.  Poulter  with  the  aid  of  seismic  survey  refined  the 
position  of  the  east  coast  of  the  Ross  Sea,  which  is 
located  under  ice,  and  determined  the  power/thickness  of  ice 
in  a series  of  the  points  of  this  sea  (Poulter,  1939, 

1947)  . 


In  193  8 

began 

work  R.  Byrd* 

s third  expedition. 

Howeve  r, 

the  work  of 

this 

expedition  was 

interrupted  by  the 

begun 

Second  World 

War. 

After  war 

into 

1946-1947,  R. 

Eyrd  organizes  his 

fourth 

expedition  into  the  antarctic.  In  it  took  part  of 
approximately  4400  people,  of  them  4000  military.  Were  used 
powerful  cross-country  vehicles,  aviation,  ice-breaker  of  law 
court,  aircraft  carrier  and  the  submarine.  The  scientific 
works  of  expedition  were  reduced  in  essence  to  the  aerial 
photography  of  the  circumlittoral  zone  of  continent  and  the 
hydrophysical  analyses  of  coastal  waters.  for  the  first  time 
in  antarctica  ware  carried  out  aeromagnetic  investigations. 
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With  aagnetoaeter  were  coapleted  four  flights.  One  Of  the 
interesting  results  of  this  expedition  was  the  conclusion 
about  the  displaceaent/aoveaent  of  south  aagnetic  pole  on 
270  ka  to  the  northwest  (Sholes,  1953). 

Page  8. 


A Norwegian- Brit ish-Swedish  expedition  wintered  into 
1949-1952  at  Queen  Baud  Land.  Expedition  conducted  works  in 
radius  600-700  ka  on  the  investigation  of  the  geologic 
structure  of  region,  the  neasureaent  of  the  thickness  of 
ice  (for  the  first  tiae  on  ice  continent  were  aade  the 
drill  holes  to  depth  100  a).  The  expedition  was  the  first, 

which  applied  the  aethods  of  exploration  geophysics  [of 
route  by  length  600  ka  was  aade  more  than  50  points  of 
the  seisaic  soundings  of  ice  for  explaining  the  basic 
features  of  the  aorphology  of  under-ice  bed  (Robin,  1964)  ]. 
This  expedition  establish/installed  the  two-level  structure  of 
an  east-antarctic  platfora  and  the  block  structure  of 
aountains  of  Queen  Baud  Land. 


In 

1954  was 

created  the 

Australian 

station  of 

Bawson 

on  the 

shore  of 

NacRobertson 

Land.  This 

expedition 

inspected 

aany  regions  of  this  part  of 


the  antarctic  coast 


and  it 
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completed  intracontinental  expedition  by  extent  of 
approxiaately  650  km.  in  expedition  were  conducted  seisaic, 
graviaetric  and  aagnetic  observations  for  determining  the 
pover/thickness  of  ice  and  research  on  the  geologic 
structure  of  stone  bed. 

At  this  tiae  their  investigations  in  the  antarctic 
conduct  the  English,  French,  Argentinean  and  Chile 
expeditions,  which  organized  a series  of  scientific  stations 
on  the  sixth  continent  and  the  surrounding  islands. 
Simultaneously  in  water  of  the  antarctic  work  several 
aaritine  expeditions  (American  ice-breakers  "Edisto"  and 
"Burton  island",  the  French  vessel  "Coaaandant  Charcot", 

Chile  vessel  "President  Pinto"  et  al.).  In  1954  into  the 


antarctic,  was  sent  the  ice-breaker 

of 

the 

navy  of 

the 

"Atka"  (worker  Ln  the  antarctic  and 

by 

the 

present 

tiae) 

that  began  preliainary  investigations 

international  geophysical  year. 

in 

the 

prograa 

of 

Thus,  at  the  beginning  of  the 

1950 

• s 

antarctica 

was 

longer  Terra  incognito.  The  sixth  continent  of  our  planet 
becaae  the  subject  of  the  investigation  of  aany  countries, 
and  by  this  tiae  narrower  were  foraed  the  specific  views 
on  nature  and  its  structure.  However,  the  study  of 


mm 


Study  of 

the 

rel  ief 

of  the  bottoe. 

The 

first 

systeaatic  information  about 

the 

relief 

of 

the  floor 

of 

S3Uth 

ocean  is  contained  in 

the 

reports 

of 

expedition 

on 

vessel 

"Challenger"  1872-1876. 

All 

the 

subsequent  expeditions*  equipped  into  Antarctica,  constantly 
conducted  research  of  depths  and  aorpholoqy  of  the  bottoe 
of  sea. 

Page  9. 
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The  first  bathiaetric  map/charts  of  antarctic  seas  and 
their  regions  appeared  at  the  end  of  the  1920*s  - the 
beginning  of  the  1930's.  Thus,  in  1930  fro*  the  works  of 
the  Discovery  Coanittee  were  comprised  the  bathiaetric 
Bap/charts  of  area  of  the  Scotia  Sea,  antarctic  peninsula, 
the  islands  of  Bellingshausen  Sea. 


subsequently  research  on  the  relief  of  the  ocean  floor 
was  developed  sufficiently  intensely,  especially  with  the 
introduction  of  sonic  depth  finders.  In  F.  Byrd*s  4th 
expedition  1946-1947  aboard  all  13  ships,  there  were  sonic 
depth  finders,  and  constantly  was  conducted  the  aeasureaent 
of  the  sea  bottoa.  However,  the  results  of  these  works  are 
only  partially  published. 


In  period  of  IGY,  wide  research  on 
bottoa  was  conducted  by  research  vessels 
Australia,  Japan,  New  Zealand,  Argentina, 
the  countries.  Unfortunately,  the  results 
works  are  published  very  slowly. 


the  relief  of  the 
of  the  USSR,  USA, 
Prance,  etc.  of 
also  of  these 


Proa  the  investigations  of  recent  years  aost  significant 


T1 


Im 


A 
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ace  the  aeasureaents,  aade  froa  ships  "Ob'”  (USSR) , "?iaa" 

and  "Eltanin"  (OSA)  . These  investigations  because  of  the 

obtained  continuous  recording  of  the  echo  sound  signals  aade 
it  possible  to  reveal  the  parts  of  the  structure  of  the 
bottoa  in  all  sectors  of  south  ocean.  The  aeasureaents  of 
expeditionary  vessel  the  "Ob'"  - the  flag  officer  of  Soviet 
antarctic  expeditions  (SAE)  - only  during  the  period  of 
floating  in  the  antarctic  froa  1955  on  1963  are  aade  for 
the  extent/elongation  more  than  150  thousand  ailes  (Zhivago, 
1967)  An  especially  dense  grid/network  of  surveying  tacks 

falls  on  area  of  sea  of  Davis  and  the  circualittoral  part 
of  the  antarctic  continent  within  the  liaits  of  the  Indian 

sector  of  the  antarctic.  As  a result  of  the  works  of 
Aaerican  expeditions,  very  is  studied  in  detail  the  relief 
of  the  bottoa  at  Ross  Sea  and  in  Pacific  Ocean  sector. 

Less  detailed  is  studied  the  bottoa  of  the  south  part  of 
Atlantic  Ocean. 

The  studies  of  underwater  relief  and  benthic 
sediaentation  showed  that  the  floor  of  south  ocean  has  very 
coaplex  structure.  Are  separate/liberated  basic 

aorphostructures  - the  vast  c<>aPleXes  of  relief  (shelf,  i 

continental  slope,  island  arcs,  oceanic  swell/raapart/rises 
and  underwater  ridges,  aedian  oceanic  spine/ridges,  deep-water 


7 1 
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basins  and  so  forth) , the  corresponding  to  the  specific 
structural  cell/elenents  earth's  crust.  These  forns  are 
created  by  endogenous  processes  within  the  upper  part  of 
the  Earth.  On  the  background,  created  by  norphostruct ares, 


are  superimposed 

saa  Her 

in 

the  size/diaension 

of  the 

fora 

of  bottoa  relief 

, caused 

by 

processes 

on  t he 

botto  a 

a nd  in 

the  aqueous  aediua  of  ocean 

(Zhivago, 

1967)  . 

Data  on  the 

relief 

of 

the  bottoa 

of  the 

antarctic  in 

■ 

conjunction  with 

results 

of 

geophysical 

and  geologic 

investigations  like  it  possible  to  sake  an  atteapt  at 
research  on  the  structure  of  the  earth's  crust  and  upper 
aantle  of  this  insufficiently  studied  region  of  terrestial 
globe. 


Seisaic  and  seisaological  observations. 


The 

seisaic 

stud  y 

of 

the 

Southern 

Hemisphere  and 

especially 

south 

ocean 

is 

considerably 

worse,  rather  than 

northern. 

If  in 

the 

Northern 

Hemisphere 

seisaic  works  for 

the  target/purpose  of  research  on  the  deep  structure  of  the 
earth's  crust  are  conducted  narrower  for  20-25  sunn er /years  $ 


last/latter  10-15  suner/years. 

Page  10. 

In  near- Antarctic  water  these  investigations  are  absent,  with 
the  exception  of  the  Scotia  Sea  and  the  Sout hern-i ntil les 
arc.  on  the  very  continent  of  antarctica,  deep  seisaic 
sounding  to  1959  was  not  conducted  ». 

FOOTNOTE  *.  In  Nay  1969  on  antarctic  continent  were  for 
the  first  tiae  carried  out  deep  seisiic  soundings.  The 
geophysicists  of  NIIGA  (Leningrad)  fulfilled  then  along 
profile  by  length  4J0  hi  in  region  of  station 
Vovolazare vskaya.  The  depth  of  the  Nohorovicic  surface, 
obtained  as  a result  of  these  works,  changes  on  profile 
froi  27  to  **2  ha,  noreover  revealed  block  structure  of  the 
earth's  crust.  These  data  coafiri  the  results,  obtained  by 
graviaetric  aethod  for  the  liab  zone  of  antarctica  (A.  L. 
Kogan.  Results  of  deep  - seisiic  soundings  of  the  earth's 
crust  in  East  Antarctica.  - Reports  of  Soviet  geologists 
and  geophysicists  at  the  Il-nd  International  Syiposim  on 

Antarctic  geology.  Oslo,  August,  1970,  Leningrad,  1970. 

ENDFOOTNOTE. 
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The  first  seisaic  works  in  south  ocean,  obviously,  one 
should  consider  the  seisaic  investigations  by  the  aethod  of 
the  reflected  and  refracted  waves,  aade  into  1959.  By 
Laoont  geologic  observatory  (LG  O)  together  with  Moods  Hole 
oceanographic  institute  on  the  western  continental  slope  of 
south  America  from  Buenos-Aires  to  Cape  Horn  and  at  Scotia 
Sea  between  the  Palkland  and  sandwich  islands  (Pig.  1) . 

Morks  were  conducted  according  to  prograa  of  IGY  (Hoollard, 
1960) * Here  for  the  target/purpose  of  research  on  the 
structure  of  sediaentary  thickness,  are  aade  several  profiles 
one  of  which  is  stretched  on  continental  shelf  froa  35  to 
57°  south  latitude.  To  the  south  of  Falkland  Islands,  is 
obtained  the  full/total/coaplete  cut/section  of  the  earth's 
crust  and  is  deterained  its  power/thickness.  Investigations 
in  region  of  South  Georgia  Island  and  the  South  Sandwich 
Islands  are  connected  several  profiles,  which  are  stretched 
froa  48  to  57o  south  latitude  and  which  intersect  the 
South- Antilles  Ridge.  Although  the  total  thickness  of  crust 
is  not  here  deterained  however  the  upper  part  of  it  is 
studied  sufficiently  fully. 
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Subsequently  Laaont  geologic  observatory  conducted  the 
large  voluae  of  seisaic  work  in  Argentinean  basin.  Horks 
were  fulfilled  on  research  vessel  "Viaa"  into  1961-  1963.  Was 
here  studied  in  detail  the  structure  of  sediaentary 
thickness,  furthermore,  was  obtained  the  f ull/total/coaplete 
cut/section  of  the  earth's  crust  on  the  45th  parallel  froa 
48  to  63<>  *est  longitude  (Ewing  et  al. , 1964). 

In  the  Strait  of  Magellan  are  aade  22  seisaic  stations 
according  to  the  aethod  of  refracted  waves.  Here  is  studied 
in  detail  the  cut/section  of  the  earth's  crust  at  entire 
its  depth  of  up  to  Hohorovicic  boundary  (Ludwig  ct  al  . 

1965)  . 
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value  of  the  thickness  of  the  crust,  ka;  6 - epicenters 
and  the  dates  of  earthquakes;  7 - seisaic  observatories;  8 

- profiles  of  the  aaritiae  investigations  by  the  aetbod  of 
the  waves  reflected. 


Key:  (1).  Africa.  (2).  Is.  Madagascar.  (3).  South  Aaerica. 

(4).  Antarctica.  (5).  Dawson.  (6).  A a und  sen- Scott.  (7).  Byrd. 
(8)  • Scott.  (9).  Hirnyy.  (10).  Wilkes.  (11).  Hallett.  (12). 
Dumont— d 'Orville.  (13).  Hew  Zealand.  (14).  Australia. 


Page  12. 

in  1962-1963  English  expedition  on  ships  "Schackleton" 
and  "Protector"  fulfilled  profile  by  length  of  approximately 
2000  ka  according  to  the  nethod  of  the  refracted  waves 
froa  South  Orkney  Islands  to  South  Georgia  Island  south 
through  Scotia  Sea  (Allen,  1966).  Here  sufficiently  is 

studied  in  detail  the  structure  of  the  upper  part  of  the 
cut/section  of  the  earth's  crust  to  boundaries  with  a 

velocity  of  5. 7-6. 2 ka/s*  In  three  points  are  obtained  the 
boundaries  with  a velocity  of  7.6-8. 0 kn/s,  identified  with 

the  base  of  the  earth's  crust.  At  this  tiae  it  was  made 
5 seisaic  profiles,  each  by  length  30  km,  in  Bransfield 


DOC  * 78008701 


PAGE  *2  ^ ^ 


Strait,  separating  South  Shetland  Islands  fro*  antarctic 
peninsula.  The  purpose  of  the  work  were  the  deterainat ion 


of 

the  structure 

of 

the 

earth's  crust 

and 

the  control  of 

t he 

inter  pretation 

of 

the 

gra  vitationa  1 

and 

aagnetic  data. 

obtained  earlier  (Cor,  1964). 


In  1962-1965  Lauont  observatory  fulfilled  the 
considerable  voluae  of  seisaic  work  with  the  aethod  of  the 


waves 

ref lected 

in 

the 

south  Atlantic 

between  18  and 

south 

lat itude 

for 

the 

tar get/pur pose 

of  research  on 

se diaentary  covering,  structure  and  tectonics  of  this  region. 

In  the  Indian  Ocean  to  the  south  froa  the  30th 

parallel,  seisaic  investigations  were  carried  out  into  1959 

according  to  prograa  of  IGY.  At  the  southeast  shores  of 
Africa  were  taken  12  stations  by  the  aethod  of  the 

refracted  waves  on  the  ships  "Vima"  and  "V  raystat".  Vlas 
here  obtained  the  f ull/total/coaplete  cut/section  of  the 
earth's  crust.  Typically  aantle  speeds  8.10  ka/s  were  fixed 

at  certain  stations  (for  exaaple,  to  the  east  froa  Durban) 
(Hoollard,  1960). 


In  1960  coworkers  of  LGO  on  the  vessels  "Visa"  and 
"Diaaantina"  carried  out  seisaic  investigations  in  the  Perth 


F 

i 


ags 
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Basin  and 

to 

the 

south 

from  Adelaide.  Observations 

are  made 

according 

to 

the 

method 

of 

the  refracted  waves 

on 

8 

prof iles 

of 

the 

south- we st 

shores  of  Australia 

and 

to  3 

I 

profiles 

to 

southwest  from 

Kangaroo  Island.  On 

some 

sections 

i 

in  these  regions,  is  obtained  the  f ull/t otal/coaplete 
cut/section  of  the  earth's  crust. 


In  1962  seismic  works  of  shores  of  south  Africa  were 
carried  out  by  South  African  researchers  to  research  ship 
"Natal'".  Works  were  fulfilled  through  the  program  of 
international  Indian  Ocean  expedition.  In  the  complex  of 
geophysical  investigations,  were  conducted  seismic  works  on 
the  method  of  the  refracted  waves.  In  all  were  made  about 
20  stations.  Mas  here  obtained  the  f ull/total/coaple te 
cut/section  of  the  earth's  crust.  Unfortunately,  data  are 
published  only  on  two  stations  (Green,  Hales,  1966)  . 


The  considerable  volume  of  work  is  made  in  Indian 
Ocean  into  1962  in  expeditions  "Nonsoon"  and  "Luziad", 
organized  by  the  Scripps  Oceanographic  Institute.  Works  were 
conducted  by  the  method  of  refracted  waves  on  the  ships 
"Argo"  and  "Gorizont".  On  the  water  area  between  30  and 


40°  south  latitude,  it  is  made  about  15  stations.  on  the 
majority  of  stations,  was  obtained  the  f ull/total/conplete 
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cut/section  of 
Onfor  tunatel  y. 


the  earth's  crust  (Riedel,  1964). 
basic  part  of  these  data  is  not  published. 


Analogous  works  were  Bade  by  soviet  scientists  in  the 
1964-1965th  in  the  36th  voyage  of  the  research  ship 
"Vityaz*".  Between  30  and  40°  south  latitude  it  is  made  of 
6 stations  of  deep  seisaic  sounding  (Udintzev,  1965). 


Page  13. 


Research  on  the  deep  structure  of  the  earth's  crust  by 
seismic  aethod  in  the  south  regions  of  Africa  and  Australia 
was  conducted  on  the  basis  of  the  utilization  of  special 
and  industrial  explosions.  Are  here  obtained  the  total 
power/thickness  of  the  terrestrial  crust  and  in  certain 
cases  cut/sections  throughout  the  whole  depth  (Gurariy, 

Solov*  ye»a,  1963)  . 


The 

south  part 

of 

Pacific  Ocean  (to  the  south 

f roa 

30°  south 

latitude) 

by 

seisaic  aethods  alaost  in  no 

way 

studied. 

Here  there 

are 

a total  of  two  points  of 

t he 

seisaic  sounding  where  is  obtained  f ull/total/coaplete 


thickness  of  the  Earth's  crust  (Officer,  1955)  : in  Tasaan 
Sea  (,♦  * 40°  south  latitude,  h = 160°  east  longitude)  and 
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Piji  Sea  = 30°  south  latitude,  X = 162°  east 

longitude)  . 

During  Hay  1966  LGO  aade  about  15000  ka  of  profiles 


by  thre 

aethod  of  the  waves 

reflected 

in 

water 

around  New 

Zealand 

on  the  ships  "Viaa" 

and  "Conrad". 

As  a 

result  of 

these 

works,  is  studied  the 

structure 

and 

t he 

propagat ion 

of  sediaentary  thicknesses  in  the  structures  of  New-Zealand 
basin. 


The  considerable  volume  of  seisaic  work  in  antarctic 
water  of  Pacific  Ocean  was  made  on  the  American  nuclear 
vessel  "Eltanin"  in  1965-1966.  Investigations  in  the  aethod 
of  the  waves  reflected  made  it  possible  to  establish  that 

the  power /thicknesses  of  sediaentary  thicknesses  in  this  part 
of  the  south  ocean  reach  1 km  (Heirtzler,  1967) . Hore 

comprehensive  data  on  these  works,  until  now,  is  not 
published. 

Besides  precise  seismic  aethods  of  research  on  the 
structure  of  the  earth's  crust,  information  about  the 
thickness  of  crust,  they  can  be  obtained  on  the  recordings 
of  the  waves  of  earthquakes.  On  Pig.  2,  is  given  the 
aap/chart  of  the  seisaicity  of  the  antarctic  during  period 
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of  1910-1960.  For  the  construction  of  the  map/chart  of  the 
epicenters  of  earthquakes,  are  used  the  materials  of  seismic 
observations  for  period  of  IGT  and  later,  and  also  lore 
all  known  data  on  this  reqion. 

The  analysis  of  this  nap/chart  shows  that  the 
epicenters  of  the  earthquakes  of  Antarctic  seisaic  belt/ione 
are  adapted  to  young  underwater  folding  uplift/rises.  The 
aost  seisaic  are  the  Scotia  arc  (especially  South  Sandwich 
Islands)  and  region  of  Mew  Zealand  - Macquarie  Island  and 
Balleny  Islands.  The  coincidence  of  antarctic  seisaic 
belt/zone  with  the  ring  of  Alpine  folding  structures 
confiras  the  presence  here  of  the  conteaporary  sharply 
differentiated  tectonic  aotions. 

On  the  antarctic  continent,  until  now  in  all 
probability  is  recorded  not  one  earthquakes.  However,  the 
conclusion  about  seisaicity  of  the  siith  continent  to  draw 
thus  far  is  premature  (Kogan,  etc.,  1965).  It  is  necessary 
to  increase  the  nuaber  of  stations,  to  iaprove  equipment 
and  procedure  of  observations.  In  other  words,  are  necessary 
further  observations. 


For  the  antarctic  and  the  south  ocean,  data  on  the 


I 
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dispersion  of  the  surface  oaves,  which  appear  during 
earthquakes,  are  determined  froa  antarctic  stations  flirnyy, 
Hallett,  Scott,  and  also  fro*  the  seisaological  stations, 
arrange/located  in  south  Anerica,  New  Zealand  and  other 
places  of  terrestial  globe. 

Page  14. 

These  stations  constantly  record/write  earthquakes  and 
coaaunicates  the  results  to  the  international  centers  of 
data.  The  coabined  interpretation  of  observed  data  aade 


possible  to  study  the  character  of 

the 

eart  h*  s 

crust 

in 

the  south  ocean  and  the  antarctic. 

This 

aethod 

aakes 

it 

possible  to  establish/install  the  awerage/aean  thickness  of 
crust  along  oscillation  loop  with  error  ♦_10o/o,  aoreower 
result  it  depends  on  the  predicted  aodel  of  the  earth*s 
crust. 
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Sea.  (11).  Halley  Bay  (British).  (12).  Dawson  (Australian). 
(13).  Isles  de  Kerguelin  (Fr-).  (14).  Antarctica.  (15). 

Pacific  Ocean.  (16).  Bellingshausen  Sea.  (17).  South  pole. 

(18).  Aaundsen-Scott  (USA).  (19).  Davis  Sea.  (20).  Kerguelin 
Ridge.  (21).  Byrd  (USA).  (22).  Nirnyy  (USSR).  (23).  Oasis 
(USSR).  (24).  Aaundsen  Sea.  (25).  Scott  (M.  Zeal.).  (26). 

Rilkes  (USA).  (27).  Ross  Sea.  (28).  Hallett  (H.  Zeal., 

USA).  (29).  DuaDnt-d,Urville  (Fr.).  (30).  Balleny  Islands. 

(31).  D*Urville  Sea.  (32).  Austral o-antarctic  basin.  (33). 

Australo-Antarctic  Rise.  (34).  South-Pacific  Ridge.  (35). 
Macquarie  (Australian)..  (36).  New  Zealand  plateau.  (37). 
Tasmania.  (38).  Hew  Zealand.  (39).  Australia.  (40).  Tasean 
Sea.  (4  1).  Classification  of  the  epicenters  of  earthquakes 
in  intensity.  (42).  Group.  (43).  Epicenters  of  earthquakes, 
determined  v.  (44).  Seismic  stations. 

Pa  ge  15. 

Because  of  this  on  the  basis  one  and  the  saae  initial 
data  by  soae  researchers  (Evison  et  al. , 1960,  Press, 

Dewart,  1959)  was  obtained  average  power  of  the  crust  of 
east  antarctica,  equal  to  35  ka,  and  Western  antarctica 
25  ka«  whereas  by  other  researchers  (Bentley  et  al.,  1960; 


I 


i 

I 
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Bentley,  1964;  Kovach,  press,  1961)  with  respect  40  and  30 
ka . Nevertheless  as  a whole  the  analysis  of  wave  dispersion  p 
•ad  Lg,  which  intersect  antarctic  continent  in  different 
directions,  ashes  it  possible  to  sake  the  conclusion  that 
antarctica  is  characterized  by  continental  type  crust  with 
power/thickness  3*>-40  kn  (see  Pig.  1)  . For  the  oceanic 


sections 

of 

the 

routes  of 

waves,  is 

given 

the  thickness  of 

crust  5 

and 

10 

ka,  i-e-. 

thickness 

typical 

for  oceanic 

type  cr  ust. 

The  lore  careful  analysis  of  data  of  seisnology  with 
their  considerable  quantity  sonetiaes  takes  it  possible  for 
researchers  to  establish/install  sone  special 
feature/peculiarities  of  crust  and  aantle  of  the  specific 
regions.  So,  the  analysis  of  the  wave  dispersion  of 
Rayleigh  in  the  east  parts  of  Pacific  and  Indian  Oceans 
■ade  it  possible  to  establ  ish/install  the  difference  in  the 
structure  of  upper  mantle  near  Pacific  and  Indian  Oceans. 

In  the  layer  of  upper  nant le  in  the  east  part  of  Pacific 

Ocean,  must  be  the  layer  with  the  lowered/reduced  speed 
(7.8  kn/s)  and  power/thickness  of  approxinately  33  ka  (Aki, 
1960;  Kovach,  Press,  1961).  In  the  east  part  of  Indian 
Ocean,  is  observed  the  "normal"  cut/section  of  crust  and 
aantle.  Layer  with  the  lowered/reduced  speed  assumes  "soft" 


*7 
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mantle.  The  analysis  of  these  given  together  with  data  heat 
fluxes  allowed  B.  Heezen  (Heezec,  1960)  to  trace  the 
continuation  of  the  Eastern  Pacific  Ocean  elevation  to 
Ca li f ornia. 

Measurements  of  heat  flux. 

Research  on  heat  flax  is  based  on  the  determination  of 

dT  , 

temperature  gradient  ( 7*  ' at  measuring  point.  Knowing  the 
temperature  conductivity  (thermal  conductivity)  of 
precipitation,  is  determined  the  value  of  heat  flux 
according  to  the  formula: 


Q = 


All  the  measurements,  as  a rule,  are  conducted  near  the 
surface  of  the  bottom,  in  sedimentary  layer,  where  is 
omitted  on  cable  cylinder  with  sensing  element. 


To  1966  in  seas  and  oceans,  were  made  about  1000 
measurements  of  heat  flux  (Herzen,  Langseth,  1965).  To  the 
let  of  the  southern  Hemisphere,  feels  almost  the  half  of 
all  measurements.  in  the  studied  by  us  region  (to  the 


■esamaasrsim 
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south  from  30°  south  latitude*)  are  counted  about  100 

points  where  is  known  the  value  of  heat  flux  (Fig.  3).  In 
near- Antarctic  water  (to  the  south  from  60°  south  latitude) 

of  such  measurements  a total  of  four.  This  is  region 
between  New  Zealand  and  Ross  Sea. 

Page  16. 

There  is  report/conaun ication,  that  measurements  of  heat 
flux  they  were  carried  out  at  some  stations  in  the 

Antarctic  part  of  the  Pacific  Ocean  in  band  60-68®  south 

latitude  on  the  American  vessel  "Eltanin"  (Heirtzler,  1967). 
Ho»«»ec,  the  results  of  these  works,  until  now,  are  not 
published.  As  concerns  the  continent  of  antarctica,  to  the 

season  of  south-polar  summer/years  1967/68.  New-Zealand 
antarctic  expedition  was  included  in  the  plan  for  its  work 

of  investigation  in  heat  flux. 
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Pig-  3.  Heat-flow  distribution  in  south  ocean  (Herzen, 
Langseth,  1965).  1 - the  average  value  of  heat  flux,  p 
ca  l/cm*«s  in  squares  5x5°  (in  brackets  is  shown  the 
number  of  measurements);  2 - axis  of  oceanic  spine/ridges 
3 - volcanos  the  acting  extinguished. 
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Key:  (A).  Africa.  (B)  . Is.  Madagascar.  (C) . South  America. 

(D).  Antarctica.  (E) . New  Zealand.  (F).  Australia. 

Page  17- 


Was  provided 

for 

to 

conduct  the 

measurement  of 

heat  flux 

through  the 

bottom  of 

HcHurdo  Sound  and  Bonnie 

and  Wanda 

Lakes*  and 

also 

some 

measurements 

in  region  of 

Ren  nick 

Glacier.  However* 

the 

results  of 

these  works  on 

* until  now. 

are  unknown. 

All 

the 

measurements 

of  heat  flux 

in  oceans 

are  made  in  essence  by  American  geophysicists  from  the 
Scripps  Oceanographic  Institute  and  the  Lamont  geologic 
observatory  of  Columbian  university  (Herzen*  1964) . 

Heat  flux  on  the  water  area  of  south  ocean  changes 
within  extremely  large  limits  from  the  values*  close  to 
zero  (0.01  pcal/cm**s) , to  3.06  pcal/cmz»s.  For  lack  of 
data  now  it  is  difficult  to  make  any  conclusions  about 
communication/connection  of  heat  fluxes  with  one  or  the 
other  structural  cell/elements  of  the  earth's  crust.  However, 
subsequently  data  on  heat  fluxes  will  aid  us  to  reveal  and 
is  more  full  to  explain  some  special  feature/peculiarities 

of  the  physical  fields  of  the  Earth  in  the  Southern 

Hemisphere . 


I 


Magnetic  observations  in  the  antarctic,  and  also  during 
the  water  area  of  south  ocean  especially  widely  began  to 

be  conducted  during  the  IGT.  On  the  shore  of  Pravda  Bereg 
in  region  of  observatory  Mirnyy  in  1956-1957  1st  SAE  were 

■ade  aeroaagnetic  observations  (Glebovskiy,  1960).  In 
1960-1961  these  works  they  were  continued  5th  SAE.  During 
October  1960,  were  realized  the  flights  along  the  routes: 

1)  Mirnyy  - Is.  Pobedy  - point  59.3°  south  latitude, 

103.0°  east  longitude  - Hill  Is.  - Drygalski  Is.  - Mirnyy; 

2)  Mirnyy  - Drygalski  Is.  - point  58.9°  south  latitude, 

86.3°  east  longitude  - Cape  Penguin. 

The  total  length  of  these  profiles  coaprises 
approxiaatel y 4000  linear  kiloneters  {Fig.  9).  Aerial 
magnetometer  ASHG-25,  intended  for  continuous  and  autonatic 
■easurenaat  4 1,  in  flight,  was  tugged  by  aircraft  of 
IL-14.  Flight  altitude  was  300-400  a (Lastochkin,  1 967). 


DOC  » 78008701 


PAGE  W C 


In  flight  along  route  Mir ny y-Laza rev  in  this  sue 
expedition  was  aade  the  aeroaagnetic  profile 
Mawson-Seva-  Lazarev  by  extent  2260  ka»  Measurements  were 
carried  out  in  essence  above  coastal  waters  of  antarctic 
seas  at  heights  fro»  100  to  300  a.  When  conducting  of 
aeromagnetic  photographing  at  Queen  Maud  Land  (Lastochkin, 
1967)  in  1960-1961  it  was  Bade  two  naritiae  profiles  by 
extent  of  approxiaately  1500  kn  enroute:  Lazarev  is  a point 
64.1®  south  latitude,  13.5°  east  longitude  - a point  66.9° 
south  latitude,  15.3°  east  longitude  - Lazarev.  In  all  way 
of  flight,  are  obtained  the  values  of  anoaalous  aagnetic 
fields 

In  water  of  south  ocean,  aagnetic  survey  was  conducted 
also  by  expeditions  aboard  ships. 

The  second  Japanese  antarctic  expedition  into  1957-1958 
conducted  the  aeasureaent  of  the  components  of  aagnetic 
field  in  Luetzow-Hola  Bay  and  on  two  routes:  Capet  own- Seva 
and  Capetown-Singapore  (Oguti,  Kakinuaa,  1959). 
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Fig.  4.  Circuit  of  the  aagnetic  study  of  south  ocean  and 

the  liab  zone  of  antarctica.  Compiled  by  p.  A.  Stroyev.  1 

route  of  aeroaagnetic  photographing;  2 - route  of 

ground-based  nagnetic  survey;  3 - sections  of  area  works;  4 
- routes  of  hyd ronagnetic  works;  5 - points  of  point 

aeasureaents. 

Key:  (1).  Africa.  (2).  South  Georgia  Island.  (3).  South 

Sandwich  Is.  (4).  Falkland  Is.  (5).  South  Aaerica.  (6). 

Isle  de  Kerguelin.  (7).  Antarctica.  (8).  New  Zealand.  (9). 

Australia. 

Page  19. 

The  aeasureaents  of  aagnetic  field  were  fulfilled  with 

the  aid  of  the  tugged  waritiae  three-coaponent  proton 
aagnetoaeter.  The  accuracy  of  aeasureaent  coaprises  +10y. 


Hydro aagnetic  observations  were  conducted  also  in  2nd 


1962)'.  Cell/eleaant  aeasureaents  of  aagnetic  field  were 
conducted  on  soae  stations  by  the  stationary 
established/installed  on  vessel  sensors  of  ferroprobe 
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aagnetoaeter . As  a result  were  obtained  the  absolute  values 
of  coaprising  Z and  N.  In  the  diagraa  of  magnetic  study 
(see  rig.  4),  these  measurements  are  shown  in  the  fora  of 
points. 

Hydroaagnetic  observations  in  the  Pacific  Ocean  sector 
of  antarctlca  between  Australia,  New  Zealand  and  Antarctica 
are  carried  out  by  Japanese  antarctic  expedition  into 
1964-1965  on  vessel  "Umi  taka-da  ru"  (To  mod  a,  1966).  The 
results  of  these  aeasureaents  thus  far  are  not  published. 

In  sector  boundary  by  New  Zealand  and  Ross  Sea  the 
expedition  on  the  vessel  "Endeavor"  fulfilled  magnetic 
aeasureaents  into  1958-  1959  and  into  1963.  General  aagnetic 
field  strength  was  aeasured  with  the  aid  of  the  tugged 
nuclear  aag netoaeter.  The  accuracy  of  aeasureaents  coaprises 
±|10-30)  y. 

The  considerable  voluae  of  hydroaagnetic  investigations 
is  aade  into  1961-1962  by  English  antarctic  expedition 
(Griffiths  <rt  y 1964).  The  aeasureaent  of  the 

full/total/coaplete  vector  of  aagnetic  field  is  aade  with 
proton  aagnetoaeter  aboard  the  research  ship  "shackleton". 

Region  of  works  covers  entire  water  basin  of  Scotia  Sea, 

Drake  Strait  and  Is  Land  arc. 
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nag net ic 

aeasureaents 

are  carried 

out  on 

the 

water  area 

of  Indian  Ocean, 

includi 

ng  in  its 

south  part. 

by 

the 

coworkers  of 

the 

Scr i pps 

instit  ute 

of 

oceanography 

in 

expeditions  " 

Monsoon"  and 

"Luziad" 

into 

1960-196  3. 

Observations 

are 

carried 

out  along 

t he 

system 

of 

p rof i les 

to  research 

ship 

"Argo" 

with  the 

ai  d 

of  the 

proton 

precision  magnetometer.  Unfortunately,  the  results  of  this 
photograph ing,  until  now,  are  not  published. 

Generally  it  aust  be  noted  that  the  results  of 
aaritiae  aagnetic  aeasureaents  are  not  largely  published.  In 
the  aajority  of  cases,  are  published  only  very  coaaon 
sketches  or  extremely  small-scale  profiles  of  the 
f ull/total/coaplet e vector  T (or  H and  Z)  , but  not 
anoaalies  AT.  All  this,  of  course,  iapedes  their 
guantitative  interpretation  and  makes  it  possible  to  evaluate 
only  gual itativei y character  and  the  special 
feature/peculiarities  of  aagnetic  field. 

Aeronagnetic  photographing  on  aaritiae  routes  at  Davis 


Sea  recorded  alternating  aagnetic  field  with  amplitudes 
500-800y  (Lastochkin,  1967).  The  local  character  of  anomalous 
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fields  testifies  to  the  shallow  occurrence  of  the 
perturbation  objects.  The  depths  of  sea  do  not  exceed  here 
600-700  ■,  therefore,  aagnetic  anonalies  in  all  probability 

are  connected  with  the  underwater  projections  of  strongly 
■agnetic  rocks  of  crystal  basenent.  At  large  reaova 1/di  stance 
fron  shore,  where  the  depths  of  sea  reach  3000-3500  ■,  the 
alter nating/wariable  character  of  field,  apparently,  has 
conaun icat ion/connect  ion  with  the  issuing  froe  underwater 
la  vas. 

Page  20. 

The  greatest  brokenness  of  nagnetic  field  (it  is  aore 
than  2000y)  is  observed  along  coast  of  east  antarctica 
between  stations  Nirnyy  and  Lazarev.  This  is  partly 
explained  by  the  low  height  of  photographing  and  by  the 
snail  depth  of  sea  at  the  shore.  The  cut  character  of 
field  with  considerable  aaplitudes  testifies  to 
approach/approxiaa t ion  to  the  topographic  surface  of  the 
rock/species  of  Archean  aetaaorphic  coaplex.  Alternating 
aagnetic  field  with  aaplitudes  fcoa  200  to  1000  y is 
recorded  on  naritiae  routes  to  north  fron  station  Lazarev. 

Hydroaagnetic  photographing  at  Scotia  Sea  revealed  the 


.1 


high  abnormality  of  south  Georgia  Islands,  South  Sandwich 
Islands,  South  Orkney.  In  Drake  Strait,  typical  magnetic 
anoaalies  have  a direction  east-  west,  i.e.,  they  coincide 
with  the  directions  of  basic  geologic  structures.  Data  of 
magnetic  survey  indicate  the  block  structure  of  the  upper 
Part  of  the  earth's  crust. 


* 


! 


The  profiles,  which  intersect  south  ocean  frow  shores 
of  antarctica  to  the  continents  of  Africa,  to  Australia  and 
between  the  latter  show  the  following  character  of  aagnetic 
field.  The  ocean  basins  with  depths  4000-5000  a are 
characterized  by  alternating  aagnetic  field  with  anoaalies 
♦ (200-300)  y.  Above  aid-oceanic  ridges  anoaalous  magnetic  field 
has  sharply  a It  er  na  t inq/variab  le  character,  the  values  of 
anoaalies  in  rift  zones  they  reach  ±.10007. 

The  zones  of  junction  froa  ocean  to  continents  are 
characterized  also  bY  sharply  alternating  aagnetic  field  with 
the  amplitude  of  anoaalies  ♦ (5  0 0- 1000)  y.  This  is  explained 
by  approach/approx iaat ion  to  the  topographic  surface  of 
magnetically  active  bodies. 


It  should  be  noted  that  the  report  of  geophysical 
investigations  enumerated  above  by  no  aeans  does  completely 


DOC  « 78008701 


PAGE  i/y 


i 


encompass  all  vocks,  which  were  being  conducted  in  south 
ocean  and  the  linb  zone  of  antarctica.  On  aany  works  are 
given  very  short  report/comnunications.  So,  we  alaost  nothing 
know  about  the  results  of  investigations,  which  were  beinq 
conducted  by  Anerican  maritime  antarctic  expeditions.  Proa 

July  1962  through  Hay  1966,  the  research  vessel  "EltaninH 
completed  23  floatings  in  the  Pacific  Ocean  sector  of  the 
antarctic.  The  aa  in  regions  of  investigations  were  Scotia 
Sea,  Drake  Strait  and  water  of  the  south  ocean  between  New 
Zealand  and  Chile.  Aboard  of  vessel,  were  conducted  seisaic, 
aagnetoaetric,  gravimetric  and  geologic  investigations,  the 
measurements  of  heat  flux,  the  photographing  of  the  sea 
bottoa  and  aany  other  investigations  (Sandved,  1966)  . 
Unfortunately,  the  results  of  these  works  are  not  published. 


As  oncerns  geophysical  investigations  in  the  linb  zone 
of  antarcLica,  then  their  results  have  presented  in 
sufficient  detail  we  in  the  work  "earth*s  crust  of  the 
linb  zone  of  antarctica"  (systeas,  etc.,  1967).  As  concerns 

later  works,  about  then  it  is  described  in  A.  P.  Kapitsy's 
work  "under-ice  relief  of  antarctica"  (1968). 


Data 

presented  above  on 

the 

study 

of  south 

ocean  and 

the  liab 

extremely 

zone  of  antarctica 

Insufficient . 

show 

that 

this  study 

still  is 

1 
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A very  small  quantity  of  seismic  cut/sections  to 
Nohorovicic' s boundary  in  south  ocean  and  an  absence  of  the 
sane  on  the  sixth  continent  do  not  make  it  possible  to 
make  any  concrete  conclusions  about  the  structure  of  the 
earth’s  crust  and  upper  mantle  of  this  region  of  terrestial 
globe.  Therefore  judgment  about  power/thickness  and  structure 
of  the  earth's  crust  of  antarctica  is  necessary  to  make 
only  on  the  basis  of  indirect  methods.  Is  related  the 
gravimetric  method.  The  anomalies  of  the  force  of  gravity 
will  contain  sufficient  information  in  order  to  draw 
common/gen er al/tot a 1 conclusions  about  power/thickness  and  some 
lines  of  the  structure  of  the  earth's  crust  and  upper 


mantle. 

to  obtain 

the 

representation  of  depth 

and 

character 

of  the 

basic  bed 

of 

glaciers  and  to  evaluate 

the 

isostatic 

state  of  region  being  investigated. 

On  the  strength  of  the  special  feature/peculiarities  of 
the  structure  of  the  sixth  continent  (glaciation)  , and  also 
the  special  feature/peculiarities  of  method  itself  (mobility, 
transportability,  cheapness,  etc.)  the  gravimetric  method  has 
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especially  important  value  during  the  study  of 
an  tarctic. 


the 
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Chapter  II. 


GRAVIMETRIC  INVESTIGATIONS  IN  THE  SOUTH  OCEAN  AND  THE 
ANTARCTIC 

Maritime  gravimetric  works  of  the  moscow  state  university  in 
the  south  ocean  and  the  Antarctic. 


Long  time  the  production  of  gravimetric  observations  at 
sea  was  considered  impossible  as  a result  of  the 

considerable  effect  of  slope/inclinations  and  acceleration, 
created  during  the  motion  of  ship  under  the  action/eff ect 
of  agitation.  These  effects  reach  100000  mgal  (acceleration 

during  which  are  possible  the  maritime  gravimetric 
measurements),  while  most  measured  value  Ag  composes  several 
mgal  or  dozen  mgal.  Moreover  value  Ag  must 

with  accuracy  on  the  order  of  *1  mgal. 


be  measured 
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Only  in 

the  beginning  of  the  2 

0*s 

of 

our  century 

P- 

Ve  ning-Meinesz 

developed  the 

pendulum 

met 

hod 

of  t he 

observation  of 

the  force  oi 

gravity 

at 

sea 

. He  found 

t he 

methods  exception/elimination 

and  acco 

unt 

of 

t h o e f f ec  t 

of 

the  different 

psrturbation  acceleratio 

n a 

nd 

created  the 

special  type 

of  pendulum  instrument 

for 

maritime 

observations. 

During  1923-1930 

Ven ing- 

Me  in 

esz 

was  conducted 

several  underwater  gravimetric 

expedit 

ions 

on 

the  water 

are* 

of  Atlantic  and  Indian  Oceans,  in  inland  and  reddar  seas 
and  in  water  of  seas,  washing  the  island  of  Indonesia. 

After  the  publication  of  Ven ing- Neinesz* s method,  the 
professor  of  the  astronomical  institute  of  Moscow  University 
L.  V.  Sorokin  immediately  (into  1928)  began  to  develop 
maritime  gravimetric  works  in  the  USSR.  tie  designed  pendulum 
gravimeter  for  observations  aboard  ship.  The  first  experiment 
floating  on  the  submarine  took  place  into  1930  in  black 
sea. 


The 

subseque 

nt  floatings  were  co 

nducted  by  L. 

V. 

Sorokin 

i 

n black 

sea  in  1933, 

1939 

and 

1935.  In  s 

11  in 

black 

sea 

were 

determined  more 

than 

120 

grav  imetnc 

points 

Thus,  we  now  can  with  confidence  say  that  the  USSR,S  first 
measurements  of  the  force  of  gravity  at  sea  which  were 
estimated  as  very  rough  and  completely  were  disregarded,  in 
its  accuracy  were  close  to  contemporary  determinations  and 

are  completely  suitable  for  their  utilization  in  practical 

target/purposes . 
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After  the  first  works  of  r.  Van ing-Neinesx  and  L.  V. 

Sorokin  into  1837  K.  Brown  expressed  critical  observations 
apropos  of  the  theory  of  Maritime  pendulum  measurements.  It 
showed  that  the  perturbation  acceleration  of  the  square 
significantly  affects  pendulua  measurements.  It  was  necessary 
to  develop  theory*  to  find  the  methods  recording  and 
account  of  these  acceleration.  In  the  USSR  Brown's  theory 
was  perceived  so  seriously  that  All-Union  gravimetric 
conference  1940  was  recommended  to  restrain  from  the 
measurements  of  the  force  of  gravity  at  sea  to  the 
creation  of  equipment  for  the  measurement  of  slopes  and 
acceleration,  acting  on  pendulum  gravimeter  under  maritime 
conditions. 

World  War  II  1941-1945  stopped  these  works.  After  war 
Professor  Sorokin  continued  investigations  in  the  region  of 
maritime  gravimetry.  In  1947  he  headed  expedition  in  the 
Barents  Sea. 

In  1936  L.  V.  Sorokin  together  with  V.  V.  Fedynskiy 
conducted  the  USSR'S  first  experiment  in  the  observations  on 
pendulum  gravimeter  aboard  surface  ship.  After  war  these 
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experimental  works  were  continued.  Once  into  1953-1954,  in 
expedition  of  M 30  [Moscow  state  University]  on  research  ship 

"Vityaz*"  to  pendulum  gravimeter  was  adapted  long-period 
pendulum  for  recording  of  horizontal  acceleration.  However, 
as  a whole  work  in  the  region  of  maritime  pendulum 
observations  was  developed  weakly.  It  bore  accidental 
character,  since  there  was  an  opinion  about  the  insufficient 

urgency  of  maritime  gravimetric  measurements. 

To  1955  position  sharply  it  changed.  On  the  eve  of 
international  geophysical  year  into  GAlSh  was  organized  the 
constantly  acting  maritime  gravimetric  expedition  (Gr ushi nski y, 

1967).  The  scientific  leaders  of  this  expedition  are  V.  V. 
Pedynskiy  and  «.  p.  Grushinskiy.  Basic  prcblem  of  the 
gravimetric  expedition  of  GAISh  - research  on  the 
gravitational  field  of  world  ocean  and  antarctic. 

The  first  gravimetric  expedition  into  the  antarctic  was 
organized  into  1954  on  the  initiative  of  V.  v„  Fadynskiy. 
Here  conducted  incidental  measurements  aboard  the  factory 
ship  "Slava"  and  on  tanker  "Apsheron".  Expedition  had  mainly 

systematic  problems.  Actually  this  was  Soviet  gravimetric 
analysts’s  quite  first  outcrop  into  world  ocean. 
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Observations  were  conducted  by  two  pendulua  gravimeters. 

Recordings  of  the  perturbation  acceleration  were  not 

conducted,  but  the  effect  of  the  latter  was  estimated 
according  to  the  fluctuations  of  the  narks  per  second  on 
the  recording  of  swings  of  the  pendulua.  Therefore 
photographing  on  "Slava"  has,  with  perturbation  acceleration, 
systematic  errors  on  the  order  of  +20  agal  and  random 

errors  +16  mgal.  Nevertheless  the  expedition,  which  carried 
out  of  75  gravimetric  points  in  Atlantic  ocean  ani 
especially  in  its  south  part,  had  large  value. 

Page  24. 

Gravimetric  measurements  would  allow  at  least  in  the  first 
lines  to  present  the  character  of  the  gravitational  field 

of  this  insufficiently  studied  water  area.  Besides  the 
significance  of  the  most  obtained  material,  the  expedition 
acquired  work  experience  in  antarctic  waters  and  determined 
the  main  direction  of  the  iaproveaent  of  equipment  and 
measurement  procedure. 


In  1955  to  the 
antarctic  expedition. 


Antarctic  went  the  first  Soviet 
Aboard  the  diesel-electric  ship  "Ob*" 


M 


was  located  gravimetric  branch  of  the  GAISh  which  made  the 


DOC 

» 7d008702 

PAGE  1 

5 <s 

measurements  of 

grav itat iofta 1 

force 

according 

to  the  plan 

for 

the  expedition 

of  this 

vessel. 

In  this 

expedition  for 

the 

first  time 

in 

the  practice  of 

Soviet 

maritime 

gravimetric  works  were  applied  the  accelerometers  for 
recording  of  the  perturbation  acceleration  (unit  RNVU),  and 
was  also  used  crystal  oscillator  for  timing  on  the 
recording  of  swings  of  9the  pendulum.  In  1st  SAE  were  for 
the  first  time  obtained  data  on  the  gravitational  field  of 
the  coastal  zone  of  the  Indian  sector  of  the  antarctic. 


Gravimetric  analysts  of  GAlsh  in  2nd  SAE  in  1956-1957 
on  diesel-electric  ships  "Ob'"  and  "Lena"  continued  the 
measurements  of  the  gravitational  force  of  coast  of 


antarctica  and 

i n 

water 

of 

south 

ocean.  Works  wera  carried 

out 

at  coasts 

on 

\2ueen 

Maud 

Land, 

the  Davis  Sea,  where  it 

is 

determined 

about 

80 

grav imeti ic 

points . 

Maritime  gravimetric  measurements  in  2nd  SAE  to  a 
considerable  degree  differed  from  preceding/previous.  For  this 
expedition  specially  is  prepared  maritime  pendulum  gravimeter. 
Instrument  was  supplied  by  slow  pendulums  and  vertical 
accelerometer.  Here  were  for  the  first  time  applied  the 
quarts  pendulums,  designed  and  prepared  in  TsNIIG AiK  [Central 
Scientific  Institute  of  Geodesy,  Aerial  Surveying  and 
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Cartography].  Here  here  applied  for  the  first  time  the 

special  quartz  clocks*  constructed  into  GAISh.  The 
application/use  of  these  hours  made  it  possible  to 

coapletely  exclude  error  for  clock  rate.  On  the  basis  of 

theoretical  prerequisite/preaises  and  experiment  in  the 
preced ing/ previous  expeditions,  was  applied  the  new  procedure 
of  observations.  Its  basic  cell/eleae  nts  consisted  in  the 
sharp  limitation  of  conditions,  with  which  were  conducted 
the  observations.  In  this  expedition  for  the  first  tiae  in 
the  practice  of  above-water  observations  was  applied  the 
aaritiae  strongly-damped  gravimeter  of  VN IIGeof izika.  To  these 
was  placed  the  beginning  of  the  coabined  utilization  of 
aaritiae  graviaeters  and  pendulua  graviaeters. 

In  3rd  SAE  in  1957-1958,  maritime  gravimeter  branch  of 
GAISh  carried  out  the  considerable  voluae  of  work  in  the 


east  part 

of  the  Indian 

sector 

and 

in  the 

Pacific  Ocean 

sector  of 

south  ocean. 

In  this 

expedition 

mar it ime 

gravimeter 

was  utilized 

narrower 

as 

service 

instrument. 

Pendulua  points  served  as  supporting/reference.  This 
expedition  introduced  the  classification  of  aaritiae  points 
according  to  work  conditions,  after  dividing  points  in  the 
ice  and  aaritiae,  obtained  during  different  sea  ratings* 
Further  points  they  began  to  estimate  on  categories. 
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All  the  subsequent  expeditions  improved  the  quality  of 

the  work  with  the  way  of  the  improvement  of  apparatus  and 
proced  ure. 

Page  25. 

This  involved  reduction  in  the  total  number  of  measured 

points,  then  it  sharply  improved  their  quality.  The  accuracy 

of  the  determinations  of  the  gravitational  force  increased 
almost  double. 

In  1959-1960  in  the  composition  5th  SAE  on 

diesel-electric  ship  "Ob*"  gravimetric  branch  of  GAlSh 

carried  out  the  measurements  of  the  gravitational  force  in 

the  Atlantic  and  Pacific  Ocean  sectors  of  the  antarctic. 

The  determinations  of  the  gravitational  force  are  carried 
out  by  pendulum  gravimeters  and  damped  gravimeters  in  131 

points. 

In  1960-1961  gravimetric  analysts  of  GAISh  in  the 

composition  6th  SAE  were  conducted  the  measurements  of  the 
gravitational  force  of  shelf  glaciers  and  in  the 


( 


■V- 
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circumlitt  oral  part  of  the  Indian  sector  of  antarctic 
continent.  Voyage  in  ice  conditioned  small  values  and  a 

good  recording  of  the  perturbation  acceleration.  Expedition 
shoved  that  in  antarctic  vater  on  surface  vessel  in  the 

absence  or  the  lov  value  of  the  perturbation  acceleration 
can  be  reached  the  high  accuracy  of  gravimetric  measurements 

{♦4  mgal)  . The  work  6th  SAE  considerably  perfected  the 

procedure  of  processing  the  results  of  pendulum 
determinations  (introduction  of  corrections  for  amplitude,  for 
acceleration) . 

In  7th  SAE  gravimetric  branch  of  GAISh  carried  out  the 
measurements  of  the  gravitational  force  in  52  maritime 
points  in  the  Indian  sector  of  the  antarctic.  This 
expedition  created  strong  point  on  Enderby  Land  (Nolodezhnaya 
Sta.)»  The  materials  of  combined  pendulum  and  gravimetric 
observations  made  it  possible  to  develop  the  procedure  of 
the  treatment  of  the  observations  of  damped  gravimeters.  Was 


applied 

the  procedure 

of  value 

determination  of 

the 

cr  eeping 

of  null 

point  and  standardizing 

of 

gravimeters 

f ram 

the 

pe  ndulum 

observat  ions. 

combined 

vit  h 

gravimetric 

ones. 

8th  Soviet  antarctic  expedition  on  diesel-electric  ship 
"Ob*"  in  1962-1963  concentrated  its  work  in  regions  of 


t 
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Soviet  stations  Lazarev,  Holodezhnaya,  Nirnyy.  Has  here 
carried  out  several  dozens  of  aaritiae  graviaetric  points. 
However,  the  aore  important  result  of  these  work  was  the 
aeasurement  of  the  gravitational  force  in  latitudes  "howling 
40"s"  and  "raging  SO's"  on  the  way  froa  Capetown  to  Hirnyy 
(Fig.  5).  These  are  and  thus  far  only  this  region's  first 
graviaetric  aeasu reaents. 


In 

0th 

SAE 

for  the 

first  tine  in  the 

anta  ret ic  were 

carried 

out 

the 

tests  of 

string  graviaeter. 

which  showed 

that  this  instruaent  is  coapletely  suitable  for  the 
aeasurement  of  the  gravitational  force  with  floating  in 
south  ocean  and  water  of  the  antarctic.  Advantage  and  the 
great  advantage  of  string  graviaeter  is  the  absence  of  the 
creeping  of  the  null  point  of  the  systea  of  gravimeter. 

The  graviaetric  branch  of  GAISh,  which  took,  part  in 
9th  voyage  of  diesel-electric  ship  "Ob'"  into  the  antarctic, 
continued  the  oeasureaents  of  the  gravitational  force  in  the 
Indian  sector  of  the  antarctic.  Expedition  solved  the  number 
of  questions  of  the  iaproveaent  of  the  procedure  of 
aaritiae  graviaetric  aeasureaents.  This  of  the  probiea  of 
standardizing  and  deteraining  the  tine  constant  of 
graviaeters. 

4 
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Page  26. 

Caaped  gravineters  of  the  type  S3-VN  HGeof  izika  aust  be 
standardized  in  the  working  range,  since  their  scale 
divisions  nay  be  nonlinear.  Graviaeters  intended  for 
aeasureaent  of  the  force  of  gravity  in  the  Antarctic  aust 
be  standardized  at  a point  with  latitude  of  60-65°. 


Key:  (1).  Africa.  (2).  South  America.  (3).  Antarctica. 

Australia.  (5).  New  Zealand. 


(4)  - 


Page  27. 

Therefore  the  9th  SAE  was  the  first  to  experiment  with 
standardizing  of  instruments  in  region  of  operations,  on 
Antarctic  shore.  Investigations  are  carried  out  in 
observatory  peaceful  on  supporting/reference  gravimetric  point 
- in  space  pavilion.  The  scale  value  of  instruments  was 
determined  by  the  method  of  slope/inclination  on 
plate/platform.  Mere  there  determined  time  constants  of 
gra  vimeters. 

The  last/latter  work  of  the  gravimetric  analysts  of 
GAISh  in  the  antarctic  were  carried  out  in  the  period  of 
floating  on  scientific  research  vessel  "professor  Zubov" 
during  December  1968;  March  1969  gravimetric  investigations 
were  conducted  in  the  Indian  and  Atlantic  sectors  of  the 
south  ocean  and  antarctics.  The  measurements  of  the 
gravitational  force  were  carried  out  with  the  aid  of 
pendulum  gravimeter,  damped  gravimeter,  and  also  the  maritime 
automated  gravimeter  ANG-N  of  the  construction  of  GAISh 

t 

\| 
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(Panteleyev,  etc.  1967).  This  is  Soviet  gravimetric 
analysts’s  first  experiment  in  the  utilization  of  a maritime 
gravimeter  on  the  continuous  recording  of  the  gravitational 


force  in 

motion  of  vessel 

in  the 

antarctic.  In 

th  is 

expedition 

was  carried  out 

several 

thousands  of 

kilometers 

cf  profil 

es  with  the  measu 

reaent  o 

f tne  force 

of  gravity, 

Circumlittoral  and  land  gravimetric  work  of  GAISh  in  a limb 
zone  of  antarctica. 


By  the  first  w 
also  on  the  very  c 
consider  the  pendulu 
out  by  maritime  bra 
1956-1957  (Zommer,  G 
was  possible  to  car 
at  station  flirnyy 
point  - in  Edward 


ork  of  GAISh  o 
ontinent  of  Ant 
a and  gravimetr 
nch  on  diesel-e 
aynanov , 196  1). 

ry  out  four  pe 
, two  points  - 
VIII  Bay. 


n neve  and  land 
arctica  one  shoul 
ic  definitions,  c 
lectric  ship  "Len 
For  this  expedit 
ndulum  points:  on 
in  Sandefjord  B 


ice,  and 
d 

arried 
a"  into 
ion  it 
e point 
ay,  one 


Pendulum  observations  are 
holder  of  the  construction  of 
bronze  pendulums,  two  integral 


carr ied 

out 

on  four-pendulum 

GAISh 

with 

two  assemblies 

resista 

nee 

thermometers  and 

i 
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two  contact  chconoietecs.  The  most  important  value  has  the 
determination  of  the  gravitational  force  at  Hirnyy  Sta. 
the  center  of  Soviet  antarctic  expeditions.  This  point 
became  the  strong  point  of  all  Soviet  gravimetric 
determinations  in  antarctica. 


Besides  pendulum  points,  by  the  order  it  is  determined 
20  graviaetric  (GAK-3M) points.  Points  are  arrange/located  on 
the  Aaery  Ice  Shelf  (8  points),  in  Edward  VIII  Bay  (6 
points),  and  also  on  the  Kemp  Coast  (6  points).  It  should 
be  noted  that  this  were  the  first  Soviet  land 
determinations  in  antarctica. 


In  1957-1958  gravimetric  branch  of  GAISh  carried  out  on 
continent  and  glaciers  of  110  points.  Coastal  photographing 
was  carried  out  on  three  sections.  On  the  first  section  by 
the  extent  more  than  1000  km  (from  Leopold  and  Astrid 
Coast  to  Knox  Coast)  was  carried  out  70  gravimetric  points, 
on  the  second  section  (Sabrina  Coast  and  Banzare  Coast) 

15  points,  on  the  third  (George  V Coast  and  Oates  Coast) 

- 25  points,, 


Page  28 


II 
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Measurements  wera  conducted  by  gravimeters  GAK-3N  with  the 
root-mean- square  error  of  anonali.es  *3  mgal. 


This  sane  by  expedition  were  carried  out  two  land 
Pendulum  points:  at  Nirnyy  Sta.#  another  - on  Georye  V 
Coast.  At  Nirnyy  are  carried  out  the  observations  accordiny 
to  the  progran  of  points  I and  of  II  classes. 


The  GAISh  branch  of  the  5th  SA E into  1959-1960 
continued  the  land  determinations  of  the  gravitational  force 
in  antarctic  coast.  Pendulum  observations  were  carried  out 
at  Nirnyy  Sta.  and  in  the  Wohlthat  Hts.  in  Queen  Naud 
Land,  gravimetric  observations  with  the  GAK-3M  - at  the 
Showa  and  Nawson  Stations,  in  Wohlthat  Nts.,  and  also  on 
shelf  glacier  of  station  Lazarev.  Observations  on  Lazarev 
Glacier  129  points)  were  carried  out  on  the  request  of  the 

■anagenent/nanual  of  expedition  for  determining  the  depths  of 
under-ice  relief.  The  results  of  measurements  and 
calculations  of  the  depths  of  the  basic  led  of  glacier 
showed  that  under  station  Lazarev  is  located  deep  depression 

of  the  sea  bottom  (Fig*  6).  The  depth  of  sea  here  is  700 

m and  more.  The  edge  of  the  glacier  on  which  is 
arrange/located  Soviet  south-polar  wintering,  is  located  to 
"float"  and  can  be  detached  away  from  the 
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common/general/tot al  mass  of  glacier. 


In  I960  station  Lazarev  was  enclosed,  instead  of  it 
organized  new  wintering  is  a station  Novolazarevskay a, 
ar ranged/located  on  the  bedrocks  of  Shirmacher  Oasis  80  ko 
of  shore  of  sea. 


The 

gravimetric  branch 

of  GAISh 

of 

7th  SAE 

into 

1961-1962 

together  kith  the 

coworker 

of 

geologic 

order  S. 

A.  Ushakov  conducted  land  gravimetric  measurements  in  the 
western  part  of  Enderby  Land-  For  conducting  photographing, 
is  carried  out  the  determination  of  strong  point  on 
continent.  For  this,  aboard  diesel-electric  ship  "Ob*”  in 
parking  area  was  carried  out  the  observation  of  pendulum 
point  according  to  the  program  of  maritime  strong  point. 

Then  with  the  aid  of  gravimeter  GAK-lM  three  voyages  on 

aircraft  produced  the  transmission  of  the  gravitational  force 
in  shore  - to  moraine  (basis  of  the  geologic  order).  From 
this  point  is  carried  out  gravimetric  photographing  on 

aircraft  in  region  of  the  work  of  geologic  order.  In  all 

it  was  made  26  points,  including  su pport ing/referen-e 
range/polygon  from  6 points  at  station  Holodezhnaya,  on 
which  leans  entire/all  photographing  in  region  of  Enderby 


La  nd 
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Land  work  on 

Enderby  Land  were  continued  by 

t he 

branch 

Of 

GAISh  in  8th 

SAE  into 

1962-1963.  Observations 

a re 

carried  out  with 

gr avineters 

GWK-3M  in  47  points 

i n 

region 

Of 

Scott,  Tula, 

and  Napier 

(Its. , Sinners  Peaks, 

an  d 

in 

interior  of  Enderby  Land.  The  root-nean-square  error  of 
anonalies  is  *3.5  mgal.  This  sane  by  expedition  station 
Nolodezhnaya  was  connected  with  reference  point  - station 
Hirnyy. 

Besides  gravimetric  observations  on  the  very  continent 
of  antarctica,  expedition  of  GAlSh  carried  out  the 
observations  in  the  numerous  ports  of  Europe,  Africa,  Asia, 
Aaerica,  Australia,  and  also  on  the  islands  of  Atlantic, 
Indian,  Pacific  and  south  Oceans. 

Page  29. 


Coaaon/general/total  results  of  gravimetric  expeditions  of 
GAISh  in  a south  ocean  and  an  antarctic. 
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During  period  fron  1954  on  1969,  the  state 
Institute  in.  p.  K . Sternberg  was  carried  out  11 

and  the 


Astronomical 


expeditions  into 


the 


antarctic 


scuth  ocean* 
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Pa*jes  30  and  31. 

Table  1.  Report  of  gravimetric  measurements  of  GAISh  in  the 
an  tarct ic. 
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Key:  (1).  Expedition.  (2).  Years  of  voyage.  (3).  Vessel. 

(4).  Participants  of  expedition.  (5).  At  sea.  (6).  On 
continent.  (7).  Pendulum  points.  (8).  BN  S,  mgal.  (9). 

Gravimetric  points.  (10).  Hhaling  expedition.  (11).  "Apshero 
(12).  A.  G.  Gaynanov.  (13).  "Slava"  (14).  Ye.  D-  Koryakin 
(15).  Mob,,,  (16).  S.  A.  Ushakov.  (17).  N.  P.  Grushinskiy. 
(18).  V.  A.  Gladun.  (19).  P.  A.  Stroyev.  (20).  i.  A. 

Yepishin.  (21).  "Lena"  (22).  I.  Ye.  zommer.  (23).  V.  N. 
Korzhev.  (24).  I.  N.  Goncharov.  (25).  A.  I.  Prolov.  (26). 

6.  1.  Kozlov.  (27).  V.  S.  Sinakov.  (28).  Yu.  V.  Bobrov. 

(29).  A.  V.  staklo.  (30).  £.  N.  Kaptsova.  (31).  A.  S. 

Kuz'min.  (32).  Yu.  P.  Iznailov.  (33).  "Prcf.  Zubov"  (34). 

the  miles  of  continuous  recording  according  to  9 profiles. 


FOOTNOTE  l.  Perturbation  accelerations  were  not  considered. 

2 . Photographing  is  carried  out  with  low  value  of 
perturbation  accelerations. 

3.  All  pendulum  points  - mooring. 

4 . Estimation  of  points  is  carried  out  differentiated 
depending  on  value  of  perturbation  acceleration  (Ye.  D. 
Koryakin,  maritime  gravimetric  measurements  in  l4th  SAE, 
Info.  Bull.  SAE,  1970,  No.  79).  ENDFOOTNOTE. 
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Pages  32  and  33. 


Table  2.  Report  of  the  Measurements  of  the  gravitational 

force  by  th*  gcaviaetecs  of  TMIIGaof ixika. 
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Key:  (1).  Expedition.  (2).  Years.  (3).  Executor  oi'  work. 

(4).  Instrument.  (5).  procedure  of  photographing.  (5).  The 
root-mean- square  error,  agal.  (7).  flethod  of  estimating  the 
accuracy  of  gravimeter.  (8).  Quantity  of  points,  determined 
by  gravimeter.  (9).  N.  P.  Grushinski  y.  (10).  Interpolation 
photographing  between  pendulum  points.  (11).  Comparison  with 
pendulum  observations.  (12).  p.  A.  Stroyev.  (13).  I.  Ye. 

Zommer.  (14).  The  sane.  (15).  Comparison  with  coastal 
points.  (16).  A.  I.  Frolov-  (18).  Observations  with  pendulum 
gravimeters.  (19).  p.  A.  Stroyev.  (20).  Convergence  between 
gravimeter  and  pendulum  observations.  (21).  V.  A.  Gladun- 

(22) .  The  sane,  plus  is  convergence  between  gravimeters. 

(23) .  E.  D.  Koryakin.  (24).  Profiles  in  Indian  and  Atlantic 

Oceans,  which  lean  on  data  points.  (25).  Comparison  with 
the  map/chart  of  anomalies  in  free  air.  (26).  I.  N. 

Kaptsova.  (27).  Observations  with  pendulum  gravimeter.  (28). 

Comparison  with  the  nap/chart  of  anomalies.: 

Page  34. 

In  all  in  these  expeditions  is  carried  out  more  than  1500 
gravimetric  determinations  with  the  accuracy  of  the  anomalies 
of  the  gravitational  torce  1(5-10)  agal.  Data  of  gravimetric 

measurements,  produced  by  GAISh  in  antarctic  expeditions, 

given  in  Table  1. 


a re 


I 


As  is  evident,  the  maritime  gravimetric  investigations 
of  GAISh  (see  Fig-  5)  they  nake  it  possible  in  the  first 

approximation,  to  present  the  gravitational  field  of  the 
south  ocean  and  especially  the  antarctic.  Gravimetric  points 
gird  antarctica  by  the  almost  closed  ring  and  give  the 
representation  of  earlier  in  no  way  the  investigated  in 

gravimetric  sense  region  of  the  earth. 

Gravimetric  measurements  in  world  ocean  and  the 
antarctic,  initiated  on  the  eve  of  IGI  by  GAISh  are 

continued  and  at  present.  After  this  time  is  accumulated  a 

large  experiment  in  the  gravimetric  investigations.  The 
expeditions  of  GAISh  conducted  measurements  of  gravitational 
force  in  the  open  ocean  and  outlying  seas,  in  water  and 
in  ice  of  the  antarctic,  on  the  neve  and  shelf  glaciers 
cf  antarctic  coast,  on  continent  itself  to  antarctica. 

Gravimetric  work  were  conducted  on  the  different  types  of 
vessels  of  different  tonnage.  The  measurements  of  the 
gravitational  force  were  carried  out  by  pendulum  gravimeters 

and  the  gravimeters  of  different  types.  There  is 

considerable  interest  in  the  application/use  of  gravimeters 
for  the  measurement  of  the  gravitational  force  anoard  the 


, jl 
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ship.  The  antarctic  expeditions  of  GAISh  it  gave  "pass  in 
life"  to  the  maritime  damped  gravimeters  S3-VNIIGeof iz iXa. 

This  gravimeter  was  adopted  as  service  instrument.  Table  2 
gives  the  report  of  the  measurements  of  the  gravitational 
force  by  the  onboard  gravimeters  of  VNIIGeofizika  by  the 
expeditions  of  SAlSh  in  Soviet  antarctic  expeditions. 

In  all  in  nine  antarctic  expeditions  with  the  aid  of 
onboard  gravimeters  is  carried  out  more  than  600  gravimetric 
points  whose  accuracy  corresponds  tc  the  accuracy  of 
pendulum  determinations.  The  application/use  of  gravimeters 
made  it  possible  to  substantially  increase  the  productivity 
of  gravimetric  work  on  ships. 


Gravimetric  investigations  in  an  antarctic  of  other  Soviet 
expeditions. 


First  Soviet  area  gravimetric  photographing  in  coast  of 
antarctic  continent  is  carried  out  into  1956  by 
geological-geophysical  order  1st  SAE.  A.  K..  Dorosin 
determined  149  gravimetric  points  on  islands,  on  fast  ice 
in  region  of  observatory  Mirnyy  and  in  region  of  Bunger 


■ • ~ ^ v- 

f 
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Oasis.  Measurements  are  carried  out  with  gravimeters  GAK-3H 
and  SN-3;  the  accuracy  of  the  determination  of  anomalies  ♦ 2 
mgal. 

In  2nd  SAE  into  1956-1958  in  expedition  enroute 

Hirnyy-Komsomol'-Vostok,  G.  Ye.  Lazarev  carried  out  the 
determinations  of  the  gravitational  force  with  the  aid  of 

gravimeters  SN-3  more  than  in  100  points.  The  heights  of 

points  are  determined  by  barometric  leveling. 

Page  35. 


The  errors  in  separate  points  are  possible  to  100  a;  the 
average  error  of  heights,  apparently,  about  .±30  m.  Therefore 
the  errors  of  the  anomalies  of  the  force  of  gravity  exceed 
♦ 10  mgal. 

In  3rd  SAE  into  1957-1959  along  route 
Mirnyy-Komsomol*skaya-Vostok  and  Komsomol'skaya-Pole  of 
Inaccessibility  Yu.  N.  Avsyuk  determined  88  gravimetric 
points.  The  heights  of  points  are  obtained  according  to 
data  of  aerobarometric  leveling  with  mean  error  ±20  m.  The 
root-mean- sguare  error  of  the  determination  of  the  force  of 
gravity  is  estimated  in  ♦ 2 mgal. 

i 


f 
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In  4th  SAE  into  1958-1960  along  route 
Hirnyy-Komsomol  *slt  aya  by  S.  N.  Shcheglov  were  carried  out 
gravimetric  determinations  in  72  points.  Were  utilized  three 
gravimeters  SN-3-  Accuracy  of  the  determination  of  the  force 
of  gravity  of  approximately  42  mgal.  For  the  first  time  in 
the  antarctic  in  this  expedition,  was  applied  geodetic 
method  for  determining  the  heights  of  points.  Results  are 


estimated  at 

error 

_M2-3) 

m. 

In 

t his 

same 

period 

into 

1958-1959  in 

com  position 

4th 

SAE 

the 

or  der 

of  t he 

I nstitute 

of  Physics  of 

the 

Earth 

o f 

t he 

AS 

USSR 

( leader 

of  order 

Yu.  P.  Izmailov)  conducted  maritime  gravimetric 

determinations.  In  all  in  the  antarctic  is  carried  out  more 
than  60  points,  of  thorn  44  points  it  is  determined  with 
the  aid  of  maritime  gravimeters  GAL,  16  points  determined 

with  pendulum  gravimeter.  On  7 points  are  carried  out 
combined  pendulum  and  gravimetric  observations. 

On  neve  ice  it  is  determined  of  7 points  with 
gravimeter  SN-3.  The  accuracy  of  determination  is 
character! zed  by  following  by  the  root-mean-square  errors: 
pendulum  mooring  points  42  mgal,  ice  43  mgal,  maritime 
• mgal. 


I 
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In  1960- 

1961 

by  orders 

5th 

SAE  were 

carried  out 

the 

determinations 

of 

the  gravitational  force 

on  West  Ice 

Shelf 

(93  points)  , 

on 

Pobeda  Is. 

(20 

points)  , 

cn  route 

Mirnyy-Komsomol 'skaya- Vostok  (86  points).  Observations  are 
carried  out  by  V.  B.  Tsukernik  and  American  geophysicist  H. 

Duart  with  GAK-3M  and  Worden  gravimeters.  The  accuracy  of 
the  determination  of  the  force  of  gravity  taking  into 
account  all  errors  is  evaluated  at  ±(1-2)  mgaL.  For 
determining  the  heights,  was  applied  the  barometric  leveling. 

This  same  by  expedition  on  the  Lazarev  ice  shelf  and  in 
coast  in  region  of  the  Shirmacher  Oasis  it  is  carried  out 
of  224  points  (L-  I.  Bokanenko,  P.  Ye.  Svetlayev)  with  the 

aid  of  gravimeters  SN-3  and  GAK-3M.  The  heights  of  points 

were  determined  by  barometric  leveling,  error  in 
determination  heights  ±{4-8)  m.  Entire/all  photographing  is 
characterized  by  the  RMS  error  of  the  anomalies  of  the 
force  of  gravity  >(3-5)  mgal. 


The  detailed  gravimetric  investigations  of  the  western 


part  of  Shackleton  Ice  Shelf  are  carried  out  by  6th  SAE 
into  1961-1962.  The  determinations  of  the  gravitational  force 
(G.  Te.  Lazarev)  were  conducted  by  two  gravimeters  GAk- 3M 
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and  by  two  gravimeters  SN-3.  The  heights  of  points  are 
determined  by  barometric  leveling,  error  their  15  nt.  In  all 
on  the  glacier  it  is  carried  out  of  70  points  with  the 

error  in  determination  of  the  force  of  gravity  about 
♦ Cl.  5-2.  0)  mgal. 

In  1964  seasonal  composition  9th  SAE  carried  out 
expedition  on  route  Vostok  - Pole  of  Inaccessibility 
Molodezhna  ya. 

Page  36. 

In  the  general  complex  of  the  geophysical  works  the 

expedition  carried  out  gravimetric  measurements  at  169  points 
with  a middle  interval  between  points  approximately  20  km. 
The  coordinates  of  points  were  determined  by  astronomical 

method  (35  points)  and  with  calculation  of  covered  path, 
the  heights  of  points  - by  barometric  leveling  with  a 
middle  interval  between  points  10  km.  The  error  in 

determination  of  the  heights  of  points,  in  the  opinion  of 
&»  N.  Bugayev,  is  ^.18  km. 

figures  7 gives  the  circuit  of  the  gravimetric  study 
of  the  continent  of  antarctica  by  Soviet  (besides  GAISh) 
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Page  37. 

Gravimetric  investigations  in  a south  ocean  and  an  antarctic 
cf  foreign  expeditions. 


The  foreign  countries  also  introduced  the  considerable 
contribution  to  research  on  the  gravitational  field  of  the 
antarctic.  So,  Western  antarctica  is  completely  investigated 
by  foreign  expeditions.  Only  into  1968-1969  GAISh  conducted 
gravimetric  observations  on  Smith  Is.  (Borodino).  In  east 
antarctica  by  the  expeditions  of  other  states  are  carried 
cut  in  essence  route  investigations,  in  detail  are  studied 
only  small  sections. 

To  the  first  gravimetric  foreign  investigations  in  east 
antarctica,  one  should  relate  the  route  measurements  of 
Australian  expedition  on  flac-Rober  tscn  Land.  During  1957-1959 


this  expedition  carried 

out  two  expeditions 

from 

fla  wson  Sta. 

to  Prince  Charles  fits. 

(73°S) • 

The 

measurements 

of  t he 

force  of  gravity  were 

carried 

out 

with  the 

aid 

of  the 

Warden  gravimeter  of  geodetic 

type 

t hrough 

every 

8-  10  km  of 

expedition.  The  account 

of  the 

creeping  of 

null 

point  was 

achieved  on  control  measurements  on  the  way  back  and  on 


strong  point  at  Nawson  Sta.  In  all  on  these  two  routes  it 

is  carried  out  of  133  gravimetric  points.  Purthermo re,  in 
summer  1958-1959  in  the  vicinities  of  Nawson  Sta.  was 
depleted  the  range/polygon  where  it  is  determined  42 
gravimetric  points.  Unfortunately,  data  of  these 
determinations  are  published  only  in  the  form  of 
curve/graphs  and  circuits  (Goodspeed,  Jesson,  1959).  On 
Wilkes  Land  Australian  expedition  into  1962  performed  vast 
gravimetric  investigations.  In  the  vicinities  of  Wilkes  Sta. 
is  carried  out  area  photographing  (26  points).  Prom  Wilkes 
Sta.  to  the  east  to  the  Totten  Ice  Shelf  is  carried  out 
a 335-  mile  expedition  in  which  it  is  determined  84 

gravimetric  points.  Pinally,  is  carried  out  route  from 
Wilkes  Sta.  to  Vostok  Sta.  by  the  length  of  1774  miles. 

On  this  route  is  determined  of  464  gravimetric  points  with 
average  distance  among  the  points  of  the  less  3 miles.  The 
measurements  of  the  gravitational  fcrce  were  determined  by 
twc  Worden  gravimeters,  height  - by  barometric  leveling 

(Walker,  1966). 

By  Japanese  scientists  is  studied  region  of  antarctic 
coast  on  the  shore  of  prince  Harold,  of  the  station  of 
sowing. 
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In  1957-1959  Japanese  geophysicists  performed  gravimetric 
determinations  at  Showa  Sta.,  on  the  Ongul  Islands,  and  on 
■any-year  fast  ice  in  Luetsow-Holm  Bay  (Harada  et  al., 

1963) „ The  measurements  of  the  gravitational  force  are 
carried  out  in  23  points  by  the  gravimeter  of  Worden  with 


the 

accuracy 

of  anomalies 

±10 

mgal. 

In 

1961 

was 

d evel oped 

the 

route  in 

Luetsow-Holm 

Bay 

from 

Showa 

Sta. 

t 

owards  the 

Riise r-Lar sen 

peninsula.  It 

is 

here 

determined 

17 

points 

with  error  in  measuring  ±3.5  mgal.  Into  1959-1961  Japanese 
scientists  were  conducted  gravimetric  determinations  during 
sleigh-tractor  expeditions  from  Shova  Sta.  to  Yamato  fits., 
on  Midzuho  Plateau  to  76°  south  latitude,  to  Shirase 
Glacier.  In  all  is  travelled  more  than  2500  Am;  by  this 
method  is  determined  about  150  gravimetric  points  (Oura, 
1965). 


Page  38. 


On  Princess  Ragnhild  Coast  Belgian  expedition  performed 


gravimetric 

survey 

in  Soer 

Rondane  (Its.,  and  al 

so 

on  route 

Roi  Baudoin 

Sta. 

Soer 

Rondane  Mts.  All  the 

obse 

rvations 

in  mountain 

s are 

carried 

out  on  the  bedrocks. 

Was 

uti lized 

the  Worden 

gravimeter-  In 

all  it  is  determined 

abo 

ut  4 0 

points  with 

1964) . 

the 

error  of 

anomalies  ±(3-5)  mgal 

(Au 

tenboer. 
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All  remaining  work  in  east  antarctica  were  conducted  on 

soae  routes  with  different  density  of  the  arrangement  of 

points.  These  are  the  routes  of  the  expeditions!  1)  France 
(1957-1959)  fron  Dumont  d'Urville  Sta.  at  140°  east 
longitude  to  Charcot  Sta.  on  Adelie  Land;  2)  the  USA 
(9959-1960)  froa  Duaont  d'Urville  Sta.,  at  139°  east 

longitude  to  71°5*  south  latitude^  _ ,, 

and  farther;  one  route  to  the 

east  to  the  point  with  coordinates  72°5'  south  latitude 

and  160°  east  longitude# 

and  the  second  - to  the  south-east#  through  the  mountain 
aass  to  HcHurdo  Sta.;  3)  the  joint  British-New-Zealand 
expedition#  making  gravimetric  determinations  on  route  from 
South  Ice  Stao  to  Aaundsen-Scott  Sta.  and  further  to  Scott 

Sta.  on  Ross  Ice  Shelf;  4)  USA  (1964-1966)  from 
Aaundsen-Scott  Sta. at  the  South  Pole  to  the  Pole  of 
Inaccessibility  Sta.  and  to  Plateau  Sta. ; on  this  route 
carried  out  aore  than  2500  kn. 

In  Eastern  antarctica  area  gravimetric  photographing  is 
carried  out  on  the  Filchner  Ice  Shelf#  in  region  of  South 

Pole#  to  Ellsworth  Land#  in  antarctic  peninsula,  in  region 
of  Byrd  Sta.  and  on  Ross  Ice  Shelf#  in  region  of  HcHurdo. 
In  the  renaiaing  territory  of  Hesters  antarctica#  are 


carried 


out  the  nuaerous  routes  of  sleigh-tractor  expeditions 
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and  routes  of  aerogeophysical  investigations  in  essence  of 
American  expeditions.  In  antarctic  peninsula  the  considerable 
number  of  gravimetric  observations  carried  out  English 
expeditions,  and  also  Argentinean  and  Chile. 

On  islands  of  the  souther  n-Ant  illes  arc,  the 
considerable  volume  of  gravimetric  work  is  carried  out  by 


English 

antarctic  expedition  into  1959-1963., 

On 

Sout  h 

Shetland 

Islands  and 

in 

the  northern  part 

of 

Graha  m 

Land 

is  determined  about 

150 

gravimetric  points. 

on 

Sout  h 

Georgia 

Is,,  - 

18,  on  South 

Sandwich  Islands  - 6, 

on 

Sout  h 

Orkney 

Islands  - 

12. 

All  the  measurements  taken 

with 

the 

aid 

of 

two 

Horde  n 

gravimeters  with 

the  error  of 

the 

anoma lies 

of 

the 

force 

of 

gravity  1(3-5) 

mgal  (Griffiths  et 

al. 

, 1 964) 

There  are  several  definitions,  made  by  Australian  expeditions 
to  other  islands  of  the  south  ocean:  Ncquarie,  Heard,  Isles 

de  Kerguelen,  and  also  to  the  group  of  Antarctic  islands 
in  region  of  Wilkes  and  Davis  Stas.  (Langron,  1966).  By 

Soviet  expeditions  are  carried  out  measurements  of  the  force 
of  gravity  near  the  Isles  de  Kerguelen,  Ealleny,  Price 

Edward,  Easter  Islands,  etc. 


Foreign  gravimetric  determinations  on  the  water  area  of 


the  Southern  Ocean  began  widely  to  be  conducted  only  in 
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the  latter  of  decades.  So,  American  geophysicists  on  the 
vessel  "Eltanin"  during  1962-1965  completed  more  than  20 
floatings  with  gravimetric  measurements  in  the  south  part  of 
Pacific  Ocean,  in  zone  40-65°  south  latitude. 


Page  39. 

Japanese  expedition  in  1964-1965  conducted  maritime 
gravimetric  measurements  on  the  water  area  of  ocean  between 
Australia,  New  Zealand  and  antarctica.  English  scientists  on 
vessel  "Protector"  into  1965-1966  conducted  gravimetric  survey 
in  Drake  Strait  and  Scotia  Sea.  However,  the  results  of 
all  these  expeditions,  until  now,  are  not  published. 


From  known  data  on  south  ocean,  which  we  avail,  this 
twenty  points  along  shore  of  South  America,  carried  out 

into  1947  with  the  floating  of  the  American  submarine 
"Conger".  Furthermore,  is  several  dozens  of  gravimetric 
points  in  Indian  Ocean  in  region  of  the  lies  de  Kerguelin 
and  lie  Amsterdam,  and  on  the  route  lie  St.  Paul- Aust ralia. 
This  is  photographing,  carried  out  with  the  floating  of  the 
American  research  vessel  "Argo"  in  Lusiad  Expedition.  On 
Agulhas  Bank  south  of  the  coast  of  Africa  in  1962  on  the 
vessel  "Natal"  was  carried  out  gravimetric  survey. 


t 
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leasureients  takan  by  gravimeter  "Graf-As kania,  GSS-2' 
(Grahaa,  Hales,  1965). 


For  coastal  waters  of  antarctica,  there  is  not  not  01 
gravimetric  point,  determined  by  foreign  eipeditions  and 
published  in  prass/printing  or  transmitted  to  the 
international  center  of  data.  Thereby  value  and  the  value 
of  soviet  work  immeasurably  grow/rise.  The  gravitational 
field  of  the  water  area  of  south  ocean  and  water  of  the 
antarctic  about  which  we  will  speak  further,  constructed 
according  to  the  results  only  of  Soviet  determinations. 
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chapter  III.  GRAVITATIONAL  FIELD  OF  THE  SOUTHERN  OCEAN  AND 
THE  LIMB  ZONE  OF  ANTARCTICA. 

The  measurements  of  the  force  of  gravity  carried  out 
on  the  water  area  of  south  ocean  and  in  the  circumlittoral 
zone  of  antarctic  continent,  made  it  possible  to  present 
the  character  of  the  gravitational  field  of  this  part  of 
our  planet. 


We  have  comprised  the  schematic  gravitational  aap/charts 


of 

south 

ocean 

and 

the  limb 

zone 

of 

antarct ica 

in  the 

reductions 

in 

free 

air  and 

Bouguer 

of 

scale  1:7 

250  000 

(as 

basis 

are 

undertaken  the 

blank 

charts  of  the 

At la  ntic. 

Indian  and  Pacific  Ocean  sectors  of  the  antarctic,  the 
publication  GU  VHP  of  the  USSR  1962-1963).  Map/charts  are 
comprised  on  the  basis  of  the  gravimetric  points,  carried 
out  by  Soviet  expeditions  » in  south  ocean  and  in  coast 


USSR  (Catalog  of  gravimetric  determinations..-.  1962)  , and 
also  based  on  materials,  published  in  different  publications. 

FOOTNOTE  ».  All  the  gravimetric  determinations  of  Soviet 
antarctic  expeditions  are  given  tc  the  reference  point 
Hirnyy,  which  in  turn,  is  connected  with  the  American 
grid/network  of  the  strong  points  cf  antarctica.  ENDFOOTNOTE. 

These  are  the  catalogs  of  gravimetric  points  (Heifer  a.o., 
1962;  Autenboer,  1964;  Caputo  a.o.,1964;  Kirton,  1965;  Oura, 
1965),  separate  points  or  routes  with  the  values  of 
anomalies  on  blank  charts  (Langron,  1966) , the  map/chart  of 
anomalies  in  some  regions  (Behrendt,  1962;  Graham,  Hales, 

1965;  Behrendt,  Bentley,  1968). 

The  representation  of  materials  by  regions  by  no  means 
it  is  equal,  the  accuracy  of  results  is  also  diverse- 


( 


* 


Therefore  map/charts  are  constructed  with  the  different 
sections  of  the  isoanomalies. 
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Figures  8,  9,  10  depict  the  map/chart  of  anomalies  in 

free  air.  At  saa,  if  was  allowed  the  representation  of 
points  and  value  of  anomalies,  the  iscancmalies  ware  carried 
cut  through  25  mgal-  In  the  circumlittoral  zone  of 

antarctica  and  on  the  very  continent  the  isoanomalies  are 
carried  out  also  in  essence  through  25  mgal,  with  the 
exception  of  the  sections  where  is  carried  out  sufficiently 
dense  gravimetric  photographing  (the  shackleton  and  West  Ice 
Shelves,  and  Enderby  Land),  or  of  sections  for  which  field 
constructed  according  to  publisned  map/charts  (the  Filchner 
and  Boss  Ice  Shelves).  In  these  cases  the  section  of 
isoanomalies  is  10  and  20  mgal- 

The  map/chart  of  Bouguer*s  anomalies  (Figs.  11,  12,  13) 

is  constructed  with  the  section  of  isca noma  lies  50  mgal, 
with  the  exception  of  the  Ross  and  Filchner  Ice  Shelves 
and  Harie  Byrd  Land.  The  section  of  isoanomalies  on  these 
glaciers  is  10  and  20  mgal. 


Page  40a. 
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Fig.  8.  Anomalies  in  free  air  of  Indian  sector,  mgal. 

Normal  formula  is  international.  Compiled  fcy  P.  A.  stroye?. 


Key:  (1).  Indian  Ocean.  (2).  Antarctica. 
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Fig.  9.  Anomalies  in  free  air  of  Pacific  Ocean  sector, 

■gal.  Noraal  formula  is  international.  Compiled  by  P.  A. 

Stroye*. 
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Fig.  10.  Anoaalies  in  free  air  of  Atlantic  sector,  Bain. 
Noraal  foraula  is  international.  Coapiled  by  P.  A.  Stroyev 


Key:  (1).  Atlantic  oceans  (2).  Antarctica 
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Fig.  11.  Anomalies  Bouguer  of  Indian  sector  (a  = 2.8 
g/cm^).  Compiled  by  P.  A.  Stroyev. 


Key:  (l).  Indian  Ocean.  (2).  Antarctica. 
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Fig.  13.  Bouguer  anomalies  of  Atlantic  sector  (0  = 2.8 

g/cm3)  . Compiled  by  P.  A.  Stroyev. 

Key:  (1).  Atlantic  ocean.  (2).  Antarctica. 

Page  41. 

All  map/charts  are  compiled  by  the  normal  international 
formula  of  the  force  of  gravity-  The  density  of  interlayer 
during  the  calculations  of  Bouguer* s anomalies  is  accepted 
equal  to  the  density  of  basalt  0 3 2.8  g/cm3. 


Character  of  gravitational  field  in  a south  ocean. 


The  gravitational  field  of  south  ocean  is  closely 
related  with  the  basic  mor phostructures  of  its  bottom,  the 
vast  complexes  of  the  relief  of  the  sea  bottom,  which 


correspond 

to 

the  specific 

structural  cell/elenents  of 

earth's  crust. 

According  to 

the  character 

of 

gravity 

anomalies 

in 

south  ocean. 

it  is  possible 

to 

isolate 

following 

basic  groups  of 

regions. 
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Region  of  deep-water  oceanic  basins.  Antarctica  is 
bordered  by  the  band  of  vast  deep-water  tasins.  Here  enter 
Af rican-An tarctic,  Australo- Antarctic,  Southern-Antilles  Basins 
and  the  Bellingshausen  Basin.  The  depths  of  basins  are 
4000-6000  n.  The  width  of  the  band  of  basins  varies  fron 

150  to  2500  km.  By  the  belt/zone  of  oceanic 

swell/raapart/r ises  the  near-Antarctic  basins  are 
separate/liberated  fron  the  basins  of  south  ocean,  which 
adjoin  the  continents  of  Aaerica,  Africa  and  Australia. 

Tta  ese  are  the  following  basins:  Southern-Pacific  Ocaan, 

Sout he rn-A ustralian , Crozet,  Mozambique,  Agulhas,  Cape,  and 
Argentine. 

The  Argentine  Basin  is  characterized  by  negative 
anoealies  in  free  air  by  value  frcn  -10  to  -20  agal.  Zero 

isoanonaly  clearly  contours  basin.  This  gravitational  nininun 
is  continued  to  the  side  of  shelf  low  water  and  shores  of 

south  Aaerica  between  46  and  50°  south  latitude.  Here  the 


value  of  anoaalies  reaches 

-68 

■gal. 

Bouguer' s 

anoaalies  in 

Argentinean  basin 

comprise 

more 

than 

♦400  agal 

in  its 

deep-water  part. 

In  regicn 

of 

shelf 

of  south 

Aaeri ca 

pointed  out  above 

Bouguer *s 

anoaalies 

have  negative  values. 

reaching  value  -58  mgal. 


The  Cape  and  Agulhas  Resins  are  noted  by  saall 
positive  and  negative  anoaalies  in  free  air.  The  average 
value  of  anoaalies  is  close  to  zero.  Bouquer's  anoaalies 
here  reach  value  *400  aqal. 

The  Af r ican- Antarct ic  basin  for  all  its  ext ent/el ongat i on 
is  characterized  by  positive  (to  *100  agal)  anoaalies  in 
free  air  and  by  the  extreaely  intense  (tc  *450  agal) 
positive  anoaalies  of  Bouguer.  The  Austra lo- Antarctic  Basin 
is  also  noted  by  positive  1*20-* 30  agal)  anoaalies  in  free 
air  and  by  the  intense  positive  (*350  agal)  anoaalies  of 
Eouguer. 

For  the  Nozaabigue  Basin  are  characteristic  negative  (to 


-80 

agal) 

anoaalies  in  free 

air  and 

the 

intense  positive 

(to 

♦ 370 

agal)  anoaalies  of 

Bouguer, 

the 

Croxet  Basin  is 

characterized  by  saall  positive  anoaalies  in  free  air  and 
by  Bouguer's  intense  positive  anoaalies. 
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The  Western  Australian  Basin  is  noted  by  considerable 
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negative  (to  -70  mgal)  anomalies  in  free  air.  This 
belt/xone  of  negative  anomalies  is  stretched  in  the 


sout  heast 

direction  into 

the 

Southern-Australian 

tc 

Basin,  where 

the 

v«l u?  s 

of  anomalies 

at  e 

egual  to  -1  0/^-2 0 

mgal,  and  from 

there 

this 

band  departs 

to 

the  basin  of  the 

Tasaa  n Sea 

where 

t he 

average  value 

of 

anomalies  is  -20 

ngal. 

The  field  of  Bouguor*s  anomalies  in  Western  Australian 
and  Southern- Aust ralian  Basins  is  characterized  by 
considerable  positive  (♦300-  + J50  ngal)  anomalies. 

The  Bellingshausen  and  Southern-Pacific  Ocean  Basins  are 
separate/liberated  by  the  small  positive  and  small  negative 
anomalies  in  free  air  and  by  the  intense  (more  than  *350 
mgal)  anonalies  of  Bouguer. 

Oceanic  uplift/rises  and  mid-oceanic  ridges.  To  north 
from  the  abyssal  basins,  which  border  antarctica,  are 
arrange/located  the  oceanic  spine/ridges,  which  form  the 
peripheral  circuit  of  the  uplift/rises  of  the  floor  of 
south  ocean.  Morphologically  these  are  the  single  wide 
(1500-2000  km)  mountain  fcelt/zone,  which  has  the  separated 
fora  and  carrying  on  its  surface  numeious  lumps, 
spine/ridges  and  volcanos.  The  overall  length  of  this 
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belt/zone  within  the  limits  of  south  ocean  is  approximately 
120  thous.  km  (Zhivago,  1967). 

Besides  the  single  belt/zone  of  underwater  ridges,  on 
the  water  area  of  south  ocean  are  vast  by  area  underwater 

elevations  - Agulhas,  Crozet  and  New-Zealand  Plateaus,  and 
the  8io  Grande  Rise.  Furthermore,  are  underwater  ridges, 
oriented  in  aeridional  direction.  These  are  spine/ridges 
Madagascar,  Macquarie,  Whale,  Kerguelin. 

All  these  structural  cell/eleaent s of  the  earth's  crust, 
which  are  expressed  in  the  relief  of  the  sea  bottom,  find 
their  representation,  also,  in  the  character  of  gravitational 
field.  The  Southern- Atlantic  spine/ridge  is  characterized  in 
essence  by  the  increased  positive  (to  *37  agal)  anomalies 
in  free  air.  Bouguer's  anomalies,  cn  the  contrary,  have  the 
lowered/reduced  values  in  comparison  with  abyssal  basins.  The 

isoanomaly  *250  mgal  clearly  contours  the  region  of  median 
spine/ridge.  On  the  very  spine/ridge  of  Bouguer's  anomaly, 

sometimes  they  decrease  to  +150  mgal. 

The  African- Antarct ic  and  Western- Indian  spine/ridges  are 
also  characterized  by  the  increased  positive  anomalies  in 
free  air  (to  +50  mgal)*  Bouguer's  anomalies 


here  reach 


gravimetric  data  does  not  make  it  possible  to  give  the 

sufficiently  complete  characteristic  of  these  spine/ridges. 

Page  43. 

The  Ce ntral- Indi an  spine/ridge  is  separate/liberated  by 
positive  anomalies  in  free  air  to  ♦30-*50  mgal.  In  the 

vicinities  of  the  ridges  of  spine/ridge,  is  observed  the 
noticeable  correlation  (just  as  on  the  remaining  spine/ridges 


cf 

rift  zone 

of 

south  ocean) 

of  the 

topography  of 

bottom 

and 

a noma  lies 

of 

the  force  of 

gr  avity. 

The  strongly 

crushed 

surface  of  the  mid-oceanic  spine/ridge,  which  consists  of 
the  combination  of  small  spine/ridges  and  narrow  grabenlike 
depression  and  trenches,  is  characterized  by  the  large 
variability  of  anomalies.  Specifically,  the  anomaly  above  the 
ridges  of  spine/ridges  they  have  values  ♦30~«-50  mgal; 
riffled  valleys  are  noted  by  considerable  negative  (to  -50 
-70  mgal)  anomalies. 

The  Australo- An tarctic  and  Pacific  Ocean  uplifts  rises  are 
separate/liberated  by  the  increased  variable  positive 
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anomalies  against  the  background  of  the  cala  field  of 
deep-water  basins. 

The  uplift/rises  and  the  spine/ridges  of  the  sea 
bottom#  not  entering  the  system  of  rift  zones,  are  also 
characterized  by  the  increased  positive  anomalies  in  free 
air  and  by  a decrease  in  Bouguer*s  anomalies.  The  elevation 
of  Rio  Grande  to  north  from  Argentine  basin  is  noted  by 
anomalies  in  free  air  to  *50-*60  mgal,  while  Bouguer's 
anomalies  reach  here  values  000-  + 150  mgal.  Analogous 
gravitational  characteristic  it  has  the  New-Zealand  plateau 
cn  which#  according  to  data  of  earthquakes#  is 
establish/installed  the  subcontinental  type  of  the  earth’s 
crust. 

Madagascar  spine/ridge,  which  is  continuation  on  the 
bottom  of  ocean  of  mountains  o.  Madagascar#  is  characterized 
by  positive  anomalies  in  free  air  {to  420  mgal)  and  by 
Bouguer's  anomalies  *150-4200  mgal. 

The  Agulhas  Plateau  is  separate/liberated  by  considerable 
positive  anomalies  in  free  air  (to  *70-4  100  mgal)#  while 
Bouguer's  anomalies  are  here  *200-*250  mgal. 
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Underwater  ridges  and  uplift/rises  of  the  south  ocean 
frequently  emerge  into  topographic  surface,  forming  the 


groups  of  islands  (Prince  Edward  Islands,  lies  crozet)or 
islands  (lies  de  Kerguelin,  Bouvet  Oeya).  The  islands  of 
volcanic  origin  have  extremely  intense  positive  anomalies  of 


the  force  of  gravity  on  Prince  Edward  Islands  are  observed 
the  anomalies  in  free  air  *290  mgal,  on  Heard  Is.  041 


mgal. 

on 

H acquar ie 

Is-  *218  mgal,  on 

Balleny 

Islands  *146 

mgal. 

on 

Tristan  da 

Cunha  *86  mgal. 

Boug  uer*  s 

anon  alies 

have 

the 

sane  order 

of  magnitude.  This  value 

of  anomalies 

indicates  the  f u 11/tot a 1/coaplete  absence  of  isostatic 
compensation  under  these  islands. 

The  lies  de  Kerguelin,  one  of  the  most  significant 
islands  of  south  ocean,  marries  vast  tlat/plane  plateau  of 
beginning  range  Kerguelin.  The  gravimetric  observations  of 
Soviet,  Australian  and  American  expeditions  shoved  that 
unlike  other  islands  of  south  ocean  lies  de  Kerguelin  is 
characterized  by  small  positive  (♦30-+50  mgal)  anomalies  in 
free  air  and  by  Bouguer*s  the  same  anomalies.  This  fact 
indicates  that*  the  earth's  crust  in  region  of  the  lies  de 
Kerguelin  has  structure,  which  differs  from  the  structure  of 
the  earth's  crust  of  other  islands. 


\ 
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Island  arcs  and 

abyssal 

t l unches. 

Keg  ions 

of  abyssal 

trenches  and 

isl and 

arcs  in 

sout  h 

ocean  are 

characterized 

by  the  quite 

large 

in  the 

WOl  Id 

contrast  of 

relief.  The 

amplitude  of 

the  heights  of 

land 

and 

ocean 

depths,  for 

example,  of  the  Pacific  Ocean  shores  of  south  America 
reaches  14  km.  Specifically,  here  are  observed  the  most 
intense  tectonic  notions. 

On  the  water  area  of  south  ocean,  ate  arrange/located 
typical  island  of  Southern- Anti  lies  arc  and  the  less 
expressed  arc  of  New  Zealand. 

Scotia,  or  Southern- Ant illes.  Arc  serves  as  the  couplinq 
link  of  the  folded  chains  of  South  Aaerican  of  andes  and 
Western  antarctica.  It  consists  of  the  insular  groups, 
arrange/located  on  the  underwater  increase  of  arc  and 
connected  by  underwator  ridges. 

Graviaetric  survey,  carried  out  on  the  islands  of  arc, 
showed  that  entire/all  island  arc  is  charactei _zed  by 
extreaely  intense  positive  anomalies.  South  Georgia  Island  is 
noted  by  the  anomalies  of  order  ♦<10U-1S0)  mgal,  on  scales 
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Clark  the  anoaalies  reach  *196  agal.  The  group 
south  sandwich  islands,  younger  and  volcanically 
is  separate/liberated  by  the  anoaalies  of  order 
agal.  The  South  Orkney  Islands  are  characterized 
anoaalies  *(150-170)  agal.  On  the  South  Shetland 
anoaalies  of  the  force  of  gravity  reach  values 
agal. 


of  the 
more  active, 

♦ (165-225) 
by 

I s la  nd  s t he 

♦ (100-150) 


On  all  islands  the  outlines  cf  the 
detailed  nap/charts)  follow  the  structural 


The 

chief 

charac  ter ist ic 

of 

the  field 

of 

th  e 

force 

of  gravity  is 

the 

presence 

of 

(to 

25-30 

Eotvos)  horizontal 

gradients. 

isoanoaalies  (on 
directions  of  arc. 
the  anoaalies  of 
extreaely  intense 


The  group  of  Falkland  islands,  which  relates, 
apparently,  to  the  continental  type  of  the  earth's  crust, 
is  separate/liberated  by  the  weak  positive  (+17  agal) 
anoaalies  in  free  air  and  by  Bouguer. 


Grahan  Land  and  the  palaer  Archipelago  as  south  end  of 
the  island  arc  relating,  apparently,  to  the  transitional 
type  of  the  earth's  crust*  are  characterised  saall  positive 
♦ 430-50)  agal  by  the  anoaalies  of  the  force  of  gravity;  on 
east  shore  of  Grahan  Land  the  value  of  anoaalies  decreases 


to  zero. 
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Grain  a Land  is  separate/liberated  from  the  Falkland 
Islands  and  Tierra  del  Fuego  by  the  Drake  Passage.  The 

bottos  of  spill/strait  has  complex  structure.  Along  with  the 
deep-water  sections  of  the  depressions  here  are  encountered 

■any  aountains  and  the  spine/ridges  majority  which  it  has 
volcanic  origin. 

The  gravitational  field  of  Drake  Passage  is 
characterized  by  considerable  positive  gravity  anomalies.  In 
the  region  of  I.  de  los  Estados  and  Birdwood  Bank  the 
anomalies  in  frae  air  reach  values  -083  mgal,  Bouguer's 
anomalies  have  approximately  the  saae  values,  south  of 
Tierra  del  Fuego  is  noted  the  elongated  in  direction  fron 
the  northwest  to  the  southeast  considerable  positive  anomaly 

with  values  to  060-090  mgal.  Bouguer*s  anomalies  reach 
here  values  *400  mgal.  Between  the  Falkland  and  South 
Shetland  Islands  the  anomalies  in  free  air  decrease  to 
♦2  0-00  mgal,  Bouguer's  anomaly  here  are  +250-000  mgal, 
l.e.#  the  character  of  field  is  completely  analogous  to  the 
gravitational  field  of  oceanic  uplift/rises. 
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To  the  oast  of  Drake  Passage  there  are  no  gravimetric 
data  as  yet;  to  vest  in  Pacific  Ocean  of  anomaly,  they 
become  characteristic  for  oceans:  small  positive  and  negative 
anomalies  in  free  air  and  Bouguer's  intense  positive 
anomalies. 

On  north  and  in  the  south  of  Drake  Passage  are  noted 
the  tones  of  the  considerable  gravitational  gradients. 

Abyssal  trenches,  which  border  the  Southern-Anti  lies 
island  arc  from  outer,  oceanic  side,  unfortunately 
gravimetrically  are  not  described.  There  is  only  one 
gravimetric  point  to  the  southeast  of  South  Orkney  Islands. 
Ocean  depth  here  is  6000  a.  Anomaly  in  free  air  is  egual 
to  -183  agal,  Bouguer*s  anomaly  (with  the  correction  of 
Bouguer  by  the  formula  of  pla  ne-pa  ra  llel  layer)  +2  62  mgal, 
i.e..,  gravitational  characteristic  typical  for  abyssal  basins 
cf  island  arcs  of  such  type.  Analogous  anomalies  are 
characteristic  for  the  K uri le-Kamchatka  and  Aleutian 
basin/depressions  in  the  northwestern  part  of  Pacific  Ocean 
(Gayanov,  Isayev,  et  al. , 1970). 


The  less  indicative  island  arc  of  south  ocean  is 

region  of  New  Zealand.  New  Zealand  is  the  south  link  of 
the  grandiose  circuit  of  the  island  arcs,  which  accompany 
the  east  shores  of  Asia  and  Australia.  The  island  arcs  of 
the  western  part  of  Pacific  Ocean  will  tear  on  thewselves 
all  the  worphost r uct ure  special  featu re/pecUl iarities  of  arcs, 
namely,  island  arc,  abyssal  trench  on  the  outer  side  of 
arc  and  boundary/edge  swell/ram pa c t/rise.  They  all  are 
developed  on  transient  and  oceanic  type  crust. 

The  structure  of  the  islands  of  New  Zealand  is  close 
to  the  structure  of  continent.  In  the  west  of  island,  they 

border  on  the  bottom  of  the  Taswan  Sea  which  has  clearly 
the  oceanic  type  of  crust.  To  the  south  the  continuation 
of  islands  is  shallow  New-Zealand  plateau  with  the  scattered 

cn  it  islands.  Still  southr  than  plateau  transfer/converts 
to  underwater  ridge  - Macquarie  Mountains  - which  were 

lengthened  curved  from  50  to  60°  south  latitude,  where  they 
cut  the  uplift/rises  of  aid-oceanic  ridges  and  further  of 


antarctic  continent  are  continued 

for 

the 

group  of 

t he 

Balleny  Islands. 

Arc  is  elongated 

to 

the 

side  of 

Indi an 

Ocean,  on  outer 

side  arc  border 

abyssal 

trenches 

w ith 

depths  aore  than  5800  a. 
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The  Keraadec  and  Colville  spine/ridges  are  characterized 
by  the  increased  positive  anoaalies  in  free  air  to  +70-+100 
■gal,  Bouguer's  anoaaly  here  are  ♦200— >250  agal.  Abyssal 
trench  Keraadec  is  noted  by  intense  negative  anoaalies  in 

free  air  by  value  to  -210  agal  and  by  Bouguer's  anoaalies 

♦ 1200-300)  agal.  To  the  east  and  the  west  froa  island  arc 
in  the  region  of  the  deep-water  oceanic  basins  of  anoaaly 

in  free  air,  have  the  saall  values  of  different  sign  (+20 

■gal).  Bouguer's  anoaalies  reach  here  values  ♦350-^400  agal. 

Page  46. 


The  insular  group 

of 

New 

Zealand 

is 

separate/1 iberated 

by  negative  anoaalies 

in 

free 

air  to 

-50 

agal  on  the 

basis  of  the  central 

axis 

of 

islands. 

The 

circuaii ttoral 

zones  of  islands  are  characterized  positive  to  ♦SO  agal  by 
anoaalies  in  free  air.  The  ainiaua  of  Bouguer's  anoaalies 
(to  -100  agal)  is  noted  on  all  islands*  and  only  in  the 
narrow  coastal  band  of  Bouguer's  anoaaly  positive*  but  also 
do  not  exceed  ♦75-j-iOO  agal. 


Underwater  Hew  Zealand  ridge  and  the  Balleny  islands 
are  characterized  by  intense  positive  !♦ 2 1 8 agal  on 
Hacguarie  Island*  ♦ISO  egal  on  Balleay  Islands)  by  anoaalies 


i 

V J 
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in  free  air  and  tha  sane  valua  by 
anonalies.  Abyssal  trench  to  tha  Hast 
noted  by  negative  (-41  agal)  anonaly 
Bouguer's  positive  anonaly  (♦283  agal) 
of  anonalies  are  observed  in  abyssal 
Is.  Just  as  for  the  Souther n- Ant il las 
island  arc  is  contoured  by  isoanonali 
directions  of  arc;  here  are  observed 
horizontal  gradients  of  the  anonalies 
gravity. 


Bouguer's  positive 
of  Auckland  Is.  is 
in  free  air  and  by 
. The  analogous  values 
trench  of  the  Balleny 
arc,  New-Zealand 
es  following  the  nain 
the  extrenely  intense 
of  the  force  of 


Abyssal  trench  of  the  Pacific  Ocean  shores  of  south 
Anerica  is  characterized  by  the  extreiely  intense  negative 
anonalies  in  free  air  whose  values  reach  -200  agal , and  by 
Bouguer's  intense  positive  anonalies.  Bouguer's  isoanomalies 
go  in  parallel  to  the  direction  of  trench  and  create 
considerable  horizontal  gradients. 


Transition  region  fron  ocean  to  continents.  Transition 
region  fron  ocean  to  the  continents  includes  shelf  region 
and  continental  slope,  which  have  the  continental  and 
subcontinental  type  of  the  earth's  crust.  These 
aorphostruct ure  cell/elcaents  of  the  sea  bottoa  find  their 
into  napping  gravitational  field. 
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Hide  (to  1000  ka)  shelf  sand  bar  of  the  Atlantic 
shores  of  south  Aaerica  is  character ized  by  the  bands  of 
positive  and  negative  anoaalies  in  free  air.  The  field  of 
negative  anoaalies  on  the  water  area  of  Argentine  basin  is 

changed  by  the  band  of  positive  anoaalies.  In  region 
between  30  and  40°  south  latitude,  the  width  of  the  band 
of  positive  anoaalies  does  not  exceed  200  ka.  In  the 

region  of  continental  slope,  negative  anoaalies  -(20-50)  ag 
are  sharply  changed  by  positive  anoaalies  *(20-50)  agal, 
creating  horizontal  gravitational  gradient  cn  the  order  of 
5-b  Eotvos.  Directly  of  shore  positive  ancaalies  are  changed 
by  th.1  sufficiently  wide  zone  of  snail  negative  anoaalies. 
This  zone  cover/coats  the  significant  part  of  the  La  Plata 

lowland  on  continent. 


In 

reg ion 

of  San 

flatias 

Gulf  and  Bahia 

Blanca  the 

width  of 

the 

zone  of 

positive 

anoaalies  in 

free  air  is 

increased 

to 

900-  1000 

ka.  The 

value  of  anoaalies  is 

increased 

to 

♦75-* 1 20 

agal.  Of 

shore  itself 

the  zone  of 

positive 

anoaalies  is 

changed 

by  the  bands 

of  negative 

-(10-5) 

agal 

of  the 

anoaalies. 

elongated  in 

parallel  to 

shore. 

1 
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To  the  south,  between  45®  south  latitude  and  group  of 


Falkland  islands  is  observed  the  considerable  ainiaua  (to 
~68  agal)  of  anomalies.  This  ainiaua  gOes  here  froa 

Argentine  basin,  although  the  depths  of  sea  here  do  not 

exceed  150  a.  In  all  probability,  this  ainiaua  of  anoaalies 
is  connected  with  great  thickness  (aore  than  6 ka)  of  the 
sediaentary  rocks,  discovered  in  this  regicn  by  seisaic  work 
(Bollard,  1960).  This  ainiaua  is  retained  on  the  nap/chart 

of  Bouguer's  anoaalies.  On  the  reaaining  sections  of  shelf 
of  Bouguer’s  anoaaly,  they  have  saall  positive  values  and 
are  changed  by  negative  anoaalies  of  the  edge  of  shore.  In 
the  region  of  the  continental  slope  the  Bouguer's 
isoanoaalies  becoae  concentrated,  creating  considerable 
horizontal  gradients. 

Of  the  Pacific  Ocean  shores  of  south  Aaerica,  in 
region  of  the  developaent  of  abyssal  trench,  continental 

slope  and  shelf  are  stretched  by  narrow  band.  As  it  was 
noted  above,  the  anoaalies  of  the  gravitational  force  here 
change  very  sharply,  creating  exclusively  intense  horizontal 
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gradients. 

In  region  of 

Chile  trench 

at 

Valparaiso# 

the 

PoUgUer  anoaalios  change 

by 

500  agal 

at 

a distance 

300  km 

( jua p/drop 

in  the  height 

s of 

relief 

ka).  During 

transition 

froa  Atlantic 

and 

Indian 

Oceans  to  the 

African 

co  nt  i n en  t* 

positive  anoaalies 

in  f ree 

air 

gradually 

decrease 

to  -30  agal#  Agulhas  bank  is  noted  by  positive  anomalies 
to  ♦SO  agal.  On  the  very  continent  of  anoaaly  in  free 
air#  positive  reach  values  *50  agal.  uouguer's  anoaalies 
sharply  decrease  froa  ♦JOO  agal  in  basin  to  -ISO  agal  in 
Dragon  aountains.  Bouguer's  zero  iscancaaly  coincides  with 
the  shore  line  of  continent. 


In  region  of  Western  Australia,  negative  anomalies  in 
free  air  of  the  Indian  Ocean  trench  are  continued  to 
continent.  In  region  of  the  Perth  basin#  is  observed  the 
sharp  ainiaua  (to  -83  agal)  of  anoaalies.  This  ainiaua  is 
connected  with  the  oaitted  on  faults  deep  depression#  filled 
by  great  (aore  than  S ka)  thickness  of  precipitation. 
Bouguer's  anoaalies  here  change  extreaely  intensely,  creating 
horizontal  gradients  aore  than  40  Eotvos#  which  indicates 
the  sharp  exchange  of  the  character  or  the  earth's  crust. 


Proa  the  Tasaan  Sea# 


of  the 

by 


of  the  basin 


of  sea  are 


regions 

changed 


the 


negative  anoaalies 
regions  of  the 


I 
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positive  anoaalies  which  retain  their  sign,  also,  in  coast 

of  Australian  continent.  Bouguer's  anoaalies  here  also 

sharply  are  changed  from  *350  ngal  above  the  basin  to  -40 

agal  on  continent.  shcre  line  follows  isoanomaly  ♦ 20  mgal.  ' 

Thus,  it  is  possible  to  say  that  as  a whole  for  a 
south  ocean  to  the  specific  morphcstr ucture  cell/ele aent s 
correspond  the  sommon/general/total  lines  cf  gravitational 
field.  Deep-water  oceanic  basins  are  characterized  by  the 
ca  la  gravitational  field  with  small  in  value  _±(20-30)  agal 
by  anoaalies  in  free  air  and  by  very  large  ♦{350-  450)  agal 
by  Bouguer*s  positive  anomalies.  The  regions  of  underwater 

ridges  and  Oceanic  uplift/rises  are  separate/liberated  by 
positive  (to  +50  agal)  anoaalies  in  free  air  and  by  the 

considerable  (to  >250  agal)  anoaalies  of  Bouguer. 

Page  48. 

In  the  vicinities  of  the  ridges  of  spine/ridges,  are 
observed  the  large  variability  of  anoaalies  and  the 
noticeable  correlation  of  the  topography  of  the  bottom  of 

sea  and  gravity  anoaalies. 

1 

w 

For  islands  and  the  island  arcs  of  south  ocean,  are 


A 
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characteristic  extremely  intense  (tc  *200  mgal)  positive 
anomalies  in  free  air  and  the  same  values  of  Bouguer's 
anomaly.  Abyssal  trenches  are  characterized  by  extremely 
intense  negative  (to  -180  mgal)  anomalies  in  free  air. 

Islands  with  the  continental  type  of  the  earth's  crust  are 
noted  by  small  positive  gravity  anomalies. 

In  the  regions  of  transition  from  ocean  to  continents, 
are  observed  small  of  the  different  sign  of  anomaly  in 
free  air.  The  zones  of  these  anomalies  freguently  are 
stretched  to  continent,  reflecting  the  structure  of  the 
uppermost  layers  of  the  earth's  crust.  Bouguer's  isoanomalies 

in  transition  regions,  as  a rule,  are  congealed,  are 
created  the  considerable  horizontal  gradients  of  the  force 
of  gravity,  which  indicates  a sharp  exchange  of  the  type 
of  the  earth's  crust. 

Field  examined  above  of  the  gravity  anomalies  of  south 
ocean  shows  that  on  the  average  for  ocean  of  anomaly  in 
free  air  are  close  to  zero.  Exception  are  the  zones  of 


island 

arcs. 

aby  ssal 

trenches,  and  also 

region  of 

Drake 

Pa ssage 

a nd 

west  ern 

part  of  the  Scotia 

Sea.  Hence 

it  is 

possible 

to 

■alee  the 

conclusion  that  as 

a whole 

t he  south 

ocean  is  close  to  isostatic  compensation.  The  sections  of 
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island  arcs  and  abjssal  trenches  of  south  ocean  of  the 
similar  to  the  island  arcs  Northern  Hemisphere  are  distant 
froa  isostatic  compensation,  and  here  cne  should  expect 
considerable  isostatic  anomalies. 

As  concerns  Drake  Passage,  here  the  value  of  regional 
anomalies  in  free  air  reaches  4-150  agal.  Gravitational  field 
in  region  of  Drake  Passage  and  Scotia  Sea  is  constructed 
in  essence  according  to  the  results  of  determinations  for 
the  diesel- electric  ship  "Ob*"  in  1957-1958  hg,  (Frolov, 


1963)  u 

These  observations  were  not 

very  reliable  due 

to 

the 

great 

effect  of 

the 

pertur  bation 

acceleration,  caused 

by 

t he 

tossing  of  ship. 

However,  American 

determinations  to 

the 

south 

of  Tierra 

del 

Fuego  (Horzel 

• 1965)  and  English 

measurements  on  South  Shetland  Islands  (Griffiths  <31,  1964) 
confirmed  the  presence  of  considerable  positive  anomalies  in 
free  air.  This  value  of  anomalies  allowed  E.  D.  Koryakin 
to  draw  a conclusion  about  the  absence  of  isostatic 
compensation  in  region  of  Drake  Passage. 

The  analysis  of  the  relief  of  the  sea  bottom, 
character  and  the  value  (normal)  of  Bouguer's  anomalies,  and 
also  the  results  of  deep  seismic  sounding  showed  that  the 
earth's  crust  in  Drake  Passage  and  at  Scotia  Sea  has 
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noraal,  oceanic  character.  No  "crines"  in  the  structure  of 
the  earth's  crust  are  detected.  Consequently,  about  deviation 
from  isostasy  in  Drake  Passage  scarcely  whether  thare  is 
the  foundation  for  speaking.  It  seeas  to  us  that  Batter 

here  in  the  local  properties  of  substance  of  upper  mantle. 

Page  49. 


Gravitational  field  in  a circumlittoral  zone  of  antarctica. 


Let  us  exanine  the  character  of  gravitational  field  in 
transition  zone  of  antarctica-  To  this  zone  are  related 
continental  slope  and  shelf  of  the  sixth  continent. 
Continental  slope  lie/rosts  within  the  Halts  of  ocean 
depths  500-3700  ra,  stretching  into  width  per  150-200  ailes 
(Zhivago,  1967).  There  are  narrower  section.  Shelf  of 
antarctica  - this  is  the  shallow  band  of  the  bottOB*  which 
borders  entire  continent-  The  width  of  shelf  on  the  average 
is  80-100  niles;  aaxiBun  width  shelf  reaches  in  Ross  and 
Veddell  Seas  - 550  Biles.  However*  one  should  add  that  the 
considerable  spaces  of  the  cir  cualittoral  zone  of  antarctica 
are  occupied  with  shelf  and  leading-out  glaciers*  that  are 
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connected  with  the  region  of  aainland  glaciation. 

Antarctic  shelf  has  coaplex  structure.  It  has  the 
diverse  coaplexes  of  the  foras  of  relief,  united  into 
parallel  to  shore  aorphostructure  foras;  decreases  in  the 
relief  are  alternated  with  the  elevated  sections  with  the 
aaplitudc  of  heights  froa  several  hundreds  to  1000  a and 
aoce. 

The  gravitational  field  of  anoaalies  in  free  air  of 
the  liab  zone  of  antarctica  has  coaplex  character, 
ref lect/re presenting  the  aainly  basic  features  of  the 
structure  of  underwater  and  under-ice  relief. 

In  region  of  Queen  Maud  Land  is  observed  the 
alternation  of  the  zones  of  positive  and  negative  anoaalies. 
Each  zone  has  sublatitudina  1 strihe/course  and  it  is  adapted 
to  the  specific  large  geoa  or  pholog  ica  1 cell/element,  moreover 
to  each  zone  is  noted  the  correlation  of  anoaalies  with 
the  depths  of  the  sea  bottom- 

South  of  the  A f rican-Antarct ic  basin  with  positive  or 
close  to  zero  by  anoaalies  is  stretched  the  zone  of 
negative  anoaalies.  The  value  of  anoaalies  is  changed  froa 
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-1  to  -100  agal.  Bithin  the  limits  of  this  band,  is 
separate/liberated  the  zone  of  positive  (*20  agal)  anomalies, 
which  is  necessary  for  underwater  elevation  to  north  froa 
station  Lazarev.  Further  to  the  south  goes  the  band  of 

positive  anoaalies.  It  seizes  shelf  on  Princess  Astrid 
Coast,  in  narrow  band  is  stretched  to  Riiser-Larsen  Sea 
north  froa  Roi  Baudoin  Station  and  considerably  is  expanded 
to  north  froa  cook  peninsula  and  in  region  of  the  Gunnerus 
Range.  Anomalies  correlate  with  the  depths  of  the  bottom  of 
sea.  If  in  the  basin  of  the  Riiser-Lar  sen  Sea  with  depths 

aore  than  3000  a are  noted  weakly  positive  anoaalies 
♦(5-10)  agal,  then  to  the  Gunnerus  Range  correspond  to 
anoaaly  in  free  air  with  values  ♦(30-170)  agal. 


To  the  region  of  shelf  glaciers  and  foothills  of 
glacier  plain  corresponds  the  band  of  considerable  (several 
dozens  of  ailligal)  negative  anomalies.  The  deep-water 
depression  of  gulf/bay  lhtqov-Holm  is  noted  by  intense 
negative  anoaalies  -(50-80)  agal.  To  the  east  and  the  west 
froa  this  basin/depression  of  anoaaly,  they  are  increased. 

To  the  south  and  the  east  froa  Shirase  Glacier,  between 
Luetsow-Hola  Bay  and  Taaato  nts.  is  revealed  the  broad  band 
of  considerable  negative  anoaalies. 
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To  the  southeast  this  band  is  continued  under  land  ice.  On 
the  route  of  Japanese  expedition,  the  value  of  anomalies 
reaches  -40  mgal,  on  route  9th  SAE  - to  -48  mgal.  This 
band  of  negative  anomalies  notes  that  deep  depression  (with 
depths  it  is  more  than  500  m)  , separating  Enderby  Land 
from  the  internal  parts  of  the  continent  of  antarctica. 

The  mountain  range  of  the  western  and  center  sections 
of  QUeen  Maud  Land  and  Soer  Rondane  Hts.  are  characterized 
by  the  small  anomalies  of  alternating/variable  sign,  but  on 
the  Tamato  mountain  mass  anomalies  reach  *90  agal.  To  the 
south  of  Yamato  Hts.  in  the  point  of  the  intersection  of 


the  routes 

of  Japanese 

and 

Soviet 

e x ped itions. 

is 

observed 

the  considerable  disagreement 

of  anomalies  (see 

t he 

f ol lowi ng 

section} . 

Figures  8 and 

11 

depict 

the  anomaly 

of 

Japa  nese 

expedition 

and  corrected 

for 

high 

anomalies  of 

Soviet 

expedition. 

Bouguer*s  anomalies  on 

this  section 

from 

south 

to  north  change  from  -177  to  *440  mgal,  moreover  is 
noticeable  the  sharp  correlation  of  anomalies  with  relief. 
Outlying  seas  and  the  African-Antarctic  basin  are 
characterized  by  the  values  of  anomalies  ♦300-*400  mgal. 
Above  underwater  elevations  and  the  spine/ridges  of  their 


glaciers 

is  characterized 

by 

positive  anomalies  with 

va lues 

♦ (50-100) 

mgal.  Foothill 

ice 

plain  and  the  circuit 

of  | 

mountains 

of  Queen  Baud 

La  nd 

are  separate/liberated 

by 

intense  negative  anomalies  -(100-150)  mgal.  The  elevated 
sections  of  astronauts*s  sea  are  characterized  by  positive 
(■ore  than  ♦tiO  mgal)  anomalies  in  free  air.  One  should 

assume  that  this  zone  of  positive  anomalies  is  stretched  to 

the  southeast  to  Prince  Olav  Coast  and  further  to  the  east 
where  on  route  9th  SAE  are  noted  intense  positive  anomalies 

(more  than  *100  mgal).  These  anomalies  correspond  to 
under-ice  mountains  with  heights  more  than  1300  m.  Abyssal 
basins  of  Cosaonaut  Sea  are  characterized  by  intense 
negative  (-90  mjal)  anomalies  in  free  air.  The  band  of 
negative  anomalies,  which  is  stretched  from  the  Cosmonaut 
Sea  to  Alasheyev  Bight,  corresponds  a deep  depression  of 
the  bottoa  of  sea,  which  goes  in  the  same  direction. 


Coast  of  the  western 

part 

of 

Bnderby  Land 

has 

the 

complex,  sharply  changing 

f ield 

of 

anomalies  in 

free 

air 

|Fig. 

* 

wh  ich 

completely  corresponds 

to 

the  relief 

of 

basic 

bed. 

Thus, 

the  Tange,  Sakellari, 

and 

Vernadsk iy 

Promontories 

and 

continuing  at  sea  them 

of 

the  uplift/rise 

of  the 

sea 

bottom  are  characterized  high. 

to  ♦ (70-  90) 

■gal. 

9 
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by  positive  anonalies.  Dividing  the*  Alasheyev  Bight  and 


Lena 

and 

Aaundsa  n 

Bays  are 

noted  snail  positive  ♦ (10- 

20) 

agal 

by 

anoaa lie  s 

in  free 

air.  The  bas in/depression s 

of 

under-ice  relief,  filled  by  leading-out  glaciers,  are 
characterized  negative,  to  -(30-40)  (agal,  by  anomalies. 


The  young  block 

mountains 

of  Enderby 

Land 

are 

separate/liberated  by 

extrenely 

intense  positive 

(to 

♦ 170 

agal)  anoaalies.  This 

indica tes 

what  the 

indicated 

region 

froa  has  isostatic  coapensat ion- 
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Pig.  1%.  Gravitational  field  of  Knderby  Land  (anoaaly  in 

tve«  air)  , ■ gal  (according  tQ  Ye.  0.  Koryakin,  P.  A. 
Stroyev,  A.  I.  Prolov,  1970).  Key:  fl).  Cosaonaut  Sea-  (2). 


Enderby  Land. 

(i)- 

Queen 

(laud  Land. 

(4). 

Reap 

Coast.  (5). 

Cape  Kustnes. 

(6). 

Edward 

VIII  Bay. 

(?)  . 

Aaundsen  Bay.  (8) 

Sakellari  Peninsula. 

(9). 

A lasheye v 

Bight. 

(10). 

Nolodezhnaya 

(11).  Prince  olav  Coast.  (12).  Showa.  (13).  Luotzow-Holn 
Day.  (14).  Scientific  station  Nolodez hnay a.  (15).  Scientific 


station  Showa.  (16)  • Ongul  Is.  (17) 


showa. 


15»  Gravitational  field  of  Enderby  Land  (Bon^uer's 
ancaaly),  ngal  (according  to  Ye.  D.  Koryakin,  P.  A. 
Stroyev,  A.  I.  Frolov,  1970). 


Key:  (1).  Cosnonaut  Sea.  (2).  Enderby  Land.  (3).  Oueen  Haud 

Land.  (4).  Cape  Bustnes.  (5).  Edward  VIII  Bay.  (6). 

Oeygarden  Is.  (7).  Keap  Coast.  (8).  Anundsen  Bay.  (9). 

Tange  Proaontory.  (10).  Molodezhnay a.  (11).  Prince  3 lav 

Coast.  (12).  Shova.  (13).  Luetzow—  Hole  Bay..  (14).  Scientific 

station  Nolodezhnaya.  (15).  Scientific  station  Shova.  (15). 

Ongul  Is.  (17)*  Showa  St. 
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In  the  east  part  of  Enderby  Land  on  the  Oeygarden  Islands 
(Edvard  VIII  Bay)  are  noted  considerable  positive  (more  than 


♦70 

■gal) 

anomalies;  shelf 

low  water  to  the  northeast 

from 

Cape 

Eustnes  is 

also  characterized 

by  intense  positive 

(more 

than 

♦ 90 

■ gal) 

anomalies. 

but  the 

dividing  them  narrow 

an  d 

deep  (aore  than  1500  a)  basin/depression  is  noted  by  a 
clear  ainiaua  of  anoaalies  (to  -70  agal)  . 


The  field  of  Bouguer*s  anoaalies  (Fig.  15)  has  calaer 
character,  mapping  into  in  essence  the  special 
feature/peculiarities  of  the  deep  structure  of  the  earth*  s 
crust.  Bouguer's  zero  isoanonaly  passes  along  the  shore  line 
of  Prince  Olav  Coast,  the  western  part  of  Enderby  Land, 


and  in 

reg ion 

of 

Amundsen 

Bay 

departs 

to  the  depth  of  the 

center 

sect  ion 

of 

E nderby 

Land. 

In  the 

zone  of  the 

continental  slope  of  isoline,  they  are  congealed,  creating 
considerable  horizontal  gradients.  In  the  internal  regions  of 
Enderby  Land  Bouguer*s  anomaly  in  essence,  positive,  and 
only  high  nountain  masses  to  the  south  from  shore  in  the 
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western  part  of  Enderby  Land  are  characterized  by  the  snail 

negative  (froa  >20  to  -40  agal)  anoaalies  of  Bouguer. 

Further  by  south,  into  the  depth  of  continent, 

Bouguer's  anoaalies  are  gradually  decreased  to  -(70-  100) 

agal.  of  the  foot  of  continental  slope  and  in  region  of 
deep  basins  of  ocean  of  Bouguer's  ancnaly  they  are 

increased  to  *300  agal-  Attention  is  drawn  to  a sharp 

increase  of  Bouguer's  anomalies  in  area  of  Cosmonaut  Sea 

and  Luetzow-Hola  Bay-  This  considerable  gravitational  gradient 

can  be  caused  by  an  abrupt  change  in  the  thickness  of  the 

earth's  crust  (at  a distance  of  50  miles  it  changes  on  15 
ka)  or  by  the  exchange  of  the  units  of  the  earth's  crust 
with  sharply  different  density. 


Furthermore,  on  the  map/chart  of  Bouguer's  anoaalies  is 
visible  the  elongated  in  meridional  direction  region  of 
Bouguer's  relatively  lowered/reduced  anoaalies  at  sea  of  the 
astronauts,  to  north  froa  the  zone  of  high  gradients 
pointed  out  above,  moreover  this  region  is  not  noted  by  an 
increase  in  the  relief  of  the  sea  bottom.  If  a decrease 
in  Bouguer's  anoaalies  is  caused  by  an  increase  in  the 
thickoess  of  the  Earth's  crust,  then  probably  that  these 
are  the  "roots"  of  the  ancient  buried  folding,  analogous  to 


analogous  to 


r 
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Gunnerus  Range  and  the  Maud  elevation*  which  is  stretched 
of  in  parallel  to  these  structures  and  by  that  cut  off  by 
the  repeated  ousets  tainland  glacier.  The  absence  of 


increases 

in  the 

relief  of  the  bott 

on 

of  sea  in  the  place 

of  t he 

t hickening 

of  the  earth*s  cr 

ust 

testifies  to  the 

isosta  tic 

lack  of 

balance  of  these 

sect 

ions. 

Prydz  Bay  on  Princess  Elizabeth  Land  is  one  of  the 
largest  gulf/bays  in  antarctica.  This  gult/bay  together  with 
the  Enderby  Glacier  is  the  enormous  depression,  elongated  in 
subaeridional  direction  and  which  gashes  antarctic  continent 


for 

the  exte 

at/e 

longation  of  move 

than  100  km. 

The 

fi  eld 

of 

anoaal ies 

in 

free  air  is  here 

character ized 

by 

consider ab le 

comp 

lexity-  The  values 

of  anomalies 

var  y 

f rom 

♦ 80  to  -60 

■ gal  , 

■oreover 

the  zones 

of  positive 

a 

noia lies 

are  changed 

b y the 

zones 

of  negative 

anomalies. 

cr 

ea  ting 

considerable 

(40-6  0 

Eot  vos) 

horizontal 

grad  ients. 

Ano 

■a  lies 

noticeably  correlate 

with 

the  depths 

of  sea  and 

in 

esse  nee 

reflect  the 

complexity  of 

underwater 

and  under-ice 

relief. 

Page  54. 


So,  to  the  uplift/rise  of  the  sea  bottoa  in  the  northeast 
part  of  Prydz  Bay  (Pour  Ladies  Bank)  corresponds  the  zone 
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of  positive  (to  *18  mgal)  anomalies.  To  shelf  low  water 
north  of  Cape  Darnley  correspond  tc  anomaly  ♦(30-60)  mgal. 
Considerable  depths  (more  than  500  n)  in  HacKenzie  Day  are 
noted  by  the  zone  of  negative  (to  -60  mgal)  anomalies. 


Abyssal  basin  to 

north  from 

Polar 

Record 

Glacier  is 

a iso 

se Pa rate/1  i berated 

by  the  zone 

o f 

negative 

anomalies . 

The 

Vestfold  Oasis  in 

region  of 

Davis 

Sta.  is 

; characterized  by 

positive  (more  than  470  mgal)  anomalies  in  free  air- 

Bouguer's  anoaalies  in  Prydz  Bay  have  smooth,  are  calm 
character,  isoanomalies  repeating  the  outlines  of  gulf/bay 
and  just  as  gulf/bay,  considerably  they  submerge  into  the 
depth  of  continent.  The  value  of  Eouguer's  anomalies  varies 
from  0 to  +160  mgal  in  the  very  Prydz  Bay;  it  is 
northern,  in  region  of  continental  slope  and  deep-water 
basin,  Bouguer*s  anomalies  are  increased  to  ♦(250-350)  mgal. 


Very  is  studied  in  detail  gravitational  field  in  region 
of  Pravda  Coast.  As  in  other  places  of  antarctic  coast, 
the  field  of  anomalies  in  free  air  is  characterized  by 
exceptional  complexity,  changing  from  + 135  mgal  in  region  of 
Pobeda  ice  island  to  -91  mgal  on  Shacfcleton  Glacier.  The 
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zones  of  the  positive  anomalies,  elongated  in  parallel  to 

shore,  are  changed  by  the  zones  of  negative  anomalies, 

reflecting  the  basic  morphostructur e special 

feat ure/pecu liarit ies  of  the  relief  of  the  bottom  of  sea 
and  the  bedrocks  under  shelf  glaciers. 

The  West  Glacier  is  characterized  in  essence  by  the 
positive  anomalies  whose  average  value  from  *25  to  *30 
■gal.  The  Zavadovskiy,  Mikhaylov,  and  Leskov  ice  domes,  the 

region  of  Cape  Maksimov  and  Chelyuskintsev  Peninsulas  are 
separate/liberated  by  considerable  (from  *50  to  *85  mgal) 
positive  anomalies.  South  of  the  ice  islands  of  Mikhaylov 

and  Zavadovskiy  to  the  side  from  Philippi  outlet  glacier  is 


stretched 

the  band  of 

negative 

anoma lies. 

the 

minim  um 

of 

anomalies 

reaches  -42 

■ gal. 

The 

west  er n 

part 

of 

the 

g lacier 

is  noted 

by  anomalies 

from 

♦ 15 

to  ♦ 2C 

■ gal. 

Anomalies  of  the 

force 

of 

gravity  at  Davis 

Sea 

i n 

essence  i 

negative.  The 

minima 

of 

anoma lies 

are 

adapt  ed 

to 

the  sections  of  the 

greatest 

depths.  In 

essence 

by 

negative 

anomalies  is  characterized  the  western  part  of  the 
Shackleton  Ice  Shelf.  However,  anomalous  field  on  this 
section  has  sharply  alternating/variable  character,  and  the 
values  of  anomalies  vary  from  -90  to  «-87  mgal.  The 


— 


• - - 


(r . 
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northwester;,  part  of  the  glacier  at  Cape  Vize,  in  the 
region  of  which  the  depths  do  not  exceed  150-200  m,  is 
characterized  by  positive  (from  *37  to  *45  mgal)  anomalies. 
Bore  southerly  stretches  the  zone  of  negative  anomalies. 


within 

limits  of  which 

by  positive  values 

are 

char  acterized 

only 

dome 

ice  islands 

Hasson, 

Henderson 

and 

narrow  band. 

wh  ich 

is 

stretched  to 

west  from 

Haly  gintsev 

Bay 

„ In  the 

east 

part 

of  the  Shackleton  Glacier,  where 

the 

gravitational 

field 

is 

studied  less 

in  detail 

than  in  western,  is 

establish/installed  analogous  law.  Glacier  dome  islands 
Hill  and  Bowman  - are  characterized  by  positive  anomalies, 
whereas  southr  is  stretched  the  curved  band  of  negative 
anomalies. 

Page  55. 

The  Bunger  and  Obruchev  oases,  within  limits  of  which 
stone  rock/species  emerge  to  surface,  are  characterized  by 

considerable  positive  (to  485  mgal)  anomalies. 

To  the  south  from  the  peaceful,  is  stretched  the  vast 
band  of  positive  (to  4100  mgal}  anomalies  in  free  air, 

parallel  is  changed  by  the  zone  of 
which  exits  to  the  southeast,  to  Wilkes 





which  of  the  70th 
negative  anomalies. 
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'AGE 

61 

to 

the 

sout  h. 

on 

route 

H i t n y y 

- 

zones 

of  po! 

sitive  anomalies  a 

re 

zones 

of  negative 

o 

c 

ies. 

es 

in 

reg ion 

of 

Pr avda 

Coast 

vary 

from 

The 

ch 

aracter 

of 

Boug  uer 

(s  anom 

al  ies 

is 

in 

reg 

ion  of 

the 

West 

Ice  She 

If. 

Chei yuskin tsev  .Peninsula  probably  is  the  result  of  changing 
the  thickness  of  the  Farth“s  crust-  Entirc/all  area  of  West 
Ice  Shelf  is  characterized  by  Bouguer's  anomalies  ♦(80-100) 
mgal,  while  the  Davis  Sea  and  the  western  part  of 
Shackleton  Glacier  have  anomalies  cf  Bouguer  of  order 
♦430-50)  mgal-  This  difference  is  interpreted  by  us  as 
effect  of  the  Noho  surface;  however,  is  not  excluded  the 
probability  that  it  is  caused  by  a change  in  the  density 
of  the  earth's  crust  or  upper  mantle. 

The  Bunger  and  Obruchev  oases  are  characterized  by 
Bouguer's  positive  anomalies,  to  ♦(65-70)  mgal,  and  by  close 
to  them  in  value  anomalies  in  free  air  (to  ♦BS  mgal). 
Consequently,  the  values  of  isostatic  anomalies  in  region  of 
the  Bunger  and  Obruchev  oases  must  be  on  the  average  close 
to  v70  mgal.  This  is  confirmed  by  the  calculation  of  the 
isostatic  anomalies  whose  value  was  ♦ bB  mgal.  This  high 


Ml 
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value  of  isostatic  anomalies  idkds  it  possible  to  consider 


that 

region 

of  the 

Bunger 

and 

Ob 

r uc 

he  v 

oases 

is 

d 

i s t a n t 

from 

isos  ta 

sy.  It  is 

not 

excli 

ided 

a 

iso. 

that 

t he 

consider ab lo 

posi t ive 

a noma 

lies 

of 

th 

is  r 

egion 

arc 

caused  by 

close 

arran 

gement  to 

t he 

t opogi 

raph 

ic 

sur  f 

ace 

of  roc 

k/sp  ecies 

with 

anomal 

ously  high 

dens 

ity. 

If 

is 

cor 

rect 

the 

f 

ir  st 

assert 

t ion. 

then  region  of 

t he 

Dun 

gor 

and 

Obr 

uche  v 

oases 

must 

be  re 

f erred  to 

the 

per ipl 

tier  a 

1 

zone 

cf 

the 

bl 

oc  k 

uplift/rises,  which  are  stretched  fro*  the  Golitsyn  Mountains 
to  the  strackton  and  Amundsen  Mountains  (that  is  confirmed 
by  aeromagnetic  data),  by  very  distant  fro*  isostatic 
compensation. 

The  region,  ai  r ange/locat ed  between  trans-Antarctic 
■ountains  on  the  one  hand  and  Gamturtsev  and  Golitsyn 


Mountains  on 

the 

other  (Wilkes  Land 

and 

Victoria 

Land)  , i 

characteri zed 

by 

fro*  other  sections 

of 

the  limb 

zone  of 

east  antarctica  the  unusual  gravitational  field, 
characteristic  feature  of  which  is  predominance  over  the 
vast  areas  of  intense  negative  anomalies. 

If  on  the  sections  of  shelf  and  in  the  circumlittoral 
zone  of  continent  to  70°  south  latitude  still  are  observed 
considerable  positive  anomalies,  then  to  the  south  fro*  the 


i 
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70th  parallel  an  larger 
predominate  the  negative 
>100  agal. 


part  of  Hikles  and  Victoria  Lands 
anoaalies  whose  value  reaches  to 


Bands  of  positive  anomalies  ar«  adapted  to  the 

uplift/rises  of  under-ice  relief,  zone  of  negative  anomalies 
correspond  to  in teraountain  basin/depressions  and  the 

depression  of  under- ice  bed. 

Page  56. 


However, 

although 

the 

significant 

part  of  the  value 

anoaaly 

is  caused 

by 

the  special 

tea  ture/peculiarities 

the  structure  of  relief,  nain  role  here  Flay  deeper 
factors.  So,  vast  by  area  ainiaua  in  the  d'Urville  Sea 
tilth  anomalies  to  -(50-60)  agal  in  essence  coincides  with 
shelf  shallows,  although  deep  basin/depressions  of  leading-out 
glaciers  are  characterized  by  a considerable  decrease  in  the 
anomalies.  For  example,  the  discharge  opening  of  the  Ninnis 
outlet  glacier  is  characterized  by  the  value  of  anoealy  -69 
■gal,  and  in  Cooperation  Bay  is  noted  anonaly  -145  ngal. 

Trans-Antarctic  aountains  are  characterized  by  the 
considerable  positive  anomalies  in  free  air  whose  value  here 


I 
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reaches  *190  agal  (Queen  Baud  Hts.).  However,  even,  here 
interaount ain  sections  with  a snail  decrease  in  the  heights 
are  noted  by  negative  (soaetiaes  considerable)  anomalies. 

This  it  indicates  the  complex  dependence  oi  anoaalies  not 
only  on  reliet,  but  also  on  the  deep  structure  of  the 
earth*  s crust. 


Bouguer's  anomalies  on  Wilkes  and  Victoria  Lands  bear 
saoother,  calaer  character.  On  naritiae  portions  the  value 
cf  anomalies  changes  froa  0 to  *280  agal,  on  continent 
froa  *80  to  -200  ragal.  In  the  region  of  the  continental 
slope  the  isoanonalies  are  congealed,  creating  considerable 
(15-20  Eotvos)  horizontal  gradients.  Zero  isoanoaaly 
approximately  corresponds  to  shore  line.  Further  to  the 
south  into  the  depth  of  the  continent  of  the  value  of 
anoaalies,  slowly  they  decrease.  Attention  is  drawn  to  the 
band  of  Bouguer's  positive  anoaalies  between  67  and  69° 
south  latitude  on  route  Wilkes  Sta.  - Vostok  Sta.  Nowhere 
in  east  antarctica  at  this  distance  froa  shore,  are 
encountered  positive  anoaalies.  Here  this  band  is  stretched 
on  latitude  at  a distance  of  more  than  250  ka;  the  values 
of  anoaalies  reach  to  *95  agal,  especially  as  on  Budd 
Coast  is  stretched  the  band  of  negative  anomalies,  which 


separate/liberates  zone  mentioned  above  froa  the  field  of 
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r 

M' 


posit! 

ve  an 

omalies  in 

circumlittoral  part.  In 

th 

e s 

* 

under- 

ice  r 

elief,  this 

sect  ion 

especially  in 

no 

way 

f rem 

othe  r 

sections  of 

route. 

Consequently, 

the 

sou 

th  is 

anomal 

y lie/rests 

a t the 

earth's  crust 

or 

its 

than  bottom.  Tho  complex  ot  geologic  geophysical 
investigations  in  this  region  is  shown  coxplex  geologic 
structure,  the  block  tectonics  of  the  crystal  basement  of 
the  antarctic  platform  which  create  the  considerable 
anomalies  of  geophysical  fields  (Walker,  1966). 


To  the  east  from  the  belt/zone  of  t ra ns-An tare  tic 

mountains,  on  the  Ross  Ice  Shelf  and  its  islands  where  the 

heights  of  glacier  are  changed  insignificantly,  predominate 
negative  anomalies  in  free  air  with  average  values  from  -20 

to  -30  mgal.  And  only  in  two  places  - above  the 

basin/depression  with  depth  1000  a and  above  the  island 


with 

depth  100 

m 

anomalies  comprise  with 

respect  69 

and 

to  ♦ 

34  mgal. 

Bouguer  's 

anomal 

ies  on  Ross  Glacier  are 

posit  i ve. 

They 

vary 

from  *20 

to  ♦ 

70  mgal.  The  section  cf 

glacier  to 

west 

from 

Roosevelt 

I slan 

d is  separate/liberated 

by  negative 

(to 

-30 

mgal)  anomalies. 

w 
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Page  57. 

The  gravitational  field  of  Western  Antarctica  is 
character ized  by  very  large  changes  in  the  anoaalies  fro* 
-70  to  *150  ngal.  However,  the  anoaalies  of  one  sign  are 
not  spread  to  large  areas.  The  greatest  gradients  are 
observed  in  region  of  Sentinel  and  Ellsworth  fits.  where 
their  values  reach  100-200  Eotvos.  To  100  and  aora  Eotvos 
are  noted  the  gradients  above  the  Horlick  Mountains  at  the 
edge  of  a deep  trench* 


In  the  northern  part  of  Marie  Byrd  Land,  the  regions 
of  negative  anomalies  are  changed  by  the  zones  of  positive 
anomalies.  The  Rockefeller  Plateau  is  characterized  by 
negative  (to  -70  agal)  anonalies;  plateau  in  region  of  Byrd 
Sta.  is  noted  by  the  zone  of  positive  (to  +60  agal) 
anoaalies.  On  Walgreen  Coast  also  are  alternated  the  zones 
of  positive  and  negative  anonalies,  reflect/represent ing 
aainly  the  special  feature/peculiarities  of  under-ice  relief. 


On  Ellsworth  Land  the  anonalies  in  free  air  have  the 
analogous  character:  the  zones  of  positive  (to  +100  agal) 
anoaalies  are  changed  by  the  zones  of  negative  (to  -40 
agal)  anoaalies. 
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The  basin/depression  of  the  Filchner  Ice  shelf  is 
characterized  by  negative  anoaalies  in  free  air.  The  Berliner 
and  Korf  elevations  which  are  located  on  the  uplift/rises 
cf  under- ice  relief.  are  separate/liberated  by  positive 
anoaalies.  as  a whole  on  the  glacier  of  anoaaly.  they 
change  froa  -*>d  to  *63  agal- 


Bouguer's  anoaalies  in  Western  antarctica  are  represented 


leaner  in 

conparison  with 

the 

field  of 

anoaalies  in  free 

air  d ue 

to  insufficient 

study 

of  under 

-ice  relief.  On 

Ellsworth 

Land,  the  zones 

of 

posit  iv  e 

(to  >60  agal) 

anoaal ies 

are  changed  by 

t he 

zones  of 

negative  (to  -60 

agal)  anoaalies. 

On  the  Filchner  Glacier.  Bouguer's  anoaalies  positive, 
their  value  reach  t70  agal.  The  nunataks  on  Luitpold  Coast 
are  characterized  by  negative  (to  -20  agal)  anoaalies. 


After  feeding 

the 

result  of  the 

characteristic 

of 

gravitational  field 

in 

the  liab  zone 

of 

antarctic 

cont  incnt 

it  aust  be  noted 

that 

the  anoaalies 

in 

free  air 

clearly 

record/fiz  sharp  local 

variations  in 

the 

relief  of 

stone 

4 


i 
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rock/species  and 

they  aake 

it 

possible  to  isolate 

the 

raised  or  oaitted 

units  of 

the 

earth's  crust 

on 

t he 

sections,  covered 

with  mainland 

or  shelf  ice. 

The 

geoaor  phological  special  feature/peculiar  it  ies  of  the  structure 
of  the  bedrocks  in  boundar y/edge  and  especially  in  shelf 
zones  (presence  under  the  glaciers  of  considerable  elevations 
and  deep  basin/depressions  and  trenches)  create  the  high 
gradients  of  anomalies.  The  vast  fields  of  intense  positive 


and 

negative  anomalies 

in  liab  zone 

indicat  e 

t he 

a 

bsence 

isostatic  compensation 

these  sections- 

However, 

co 

apa 

rati vely 

low 

values  of  positive 

regional  anomalies  in 

t he 

c 

entral 

regions  of  continent,  intense  negative  anoaalies  in 
interaountain  basin/depressions,  snail  negative  anomalies  in 


valleys  in 

the  presence  of  intense 

positive  anoaali 

es 

in 

liab  zone 

and  above 

large 

aountain 

masses,  generall 

Y 

speaking. 

correspond 

to  the  circuit 

of  regional  iso 

st  at 

ic 

coapensation.  It  is 

hence 

necessary 

to  assuae  that 

as 

a 

whole  antarctica  is 

close 

to  isostatic  coapensation.. 

Page  58. 

The  crust 

of  tne  center 

section  of 

the  antarctic 

cont 

inent 

caved  in 

under  ice 

load , 

after  displacing  heavy  su 

beru 

stal 

masses  to 

liab  zone. 

On 

this,  testify  the  bands  o 

f 
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positive  and  negative  anomalies,  which  are  pulled  in 
sublatit ud inal  direction  in  parallel  to  the  configurations  oi 
cont inent. 

Systematic  errors  during  gravimetric  investigations  in 
antarctica. 

‘ 

The  measurements  of  the  force  of  gravity  in  the 
circumlittoral  zone  of  antarctic  continent  are  conducted  with 

the  aid  of  gravimeters,  the  height  of  points  they  are 
determined  by  the  method  of  barometric  leveling,  coordinate 
- in  an  astronomical  manner  and  a numeration.  In  view  of 
the  special  conditions  of  work  in  antarctica  it  is  possible 

that  data  of  some  expeditions  contain  considerable  systematic 
errors  because  of  the  errors  of  barometric  height  and  in 

smaller  measure  because  of  the  errors  strictly  of 
gravimetric  determinations. 

During  mapping  of  gravitational  field  to  this  fact  by 


us 

was  directed 

special 

attention,  in 

connection 

wi  th 

which 

was 

carried  out 

the  analysis  of  the 

results 

by 

me  ans 

of 

the 

comparison 

of  these 

different  expeditions 

in 

the 

points 
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of  the  intersection  of  routes  or  on  the  closely  spaced 
points.  Such  errors  were  reveal/detected  in  the  results  of 
some  Soviet  and  foreign  expeditions.  In  certain  cases  when 
independent  direct/straight  or  indirect  data  of  errors  are 
present,  they  were  establish/ inst al led  and  were  taken  into 
account. 


f\ 

The  unprecedented  even  for  Antarctica  fact  of  the 
disagreement  of  the  values  of  the  heights  of  the  surface 
of  glacier  and  anomalies  of  the  force  of  gravity  have 
reveal/detected  we  in  the  circumlittoral  zene  of  east 
Antarctica  (Stroyev,  Frolov,  1970).  On  Queen  (laud  Land, 
south  of  Showa  Sta.  in  region  74. 5°  south  latitude  and 
38.4°  east  longitude  intersect  the  routes  of  the  expeditions 
of  Japanese  expedition  into  1961  and  9th  SAE  into 
1963-1964.  The  difference  in  the  average  values  of  heights 
at  isolated  points  near  the  point  of  intersection  of  the 
routes  is  3i0  m,  while  a difference  in  the  anomalies  of 
the  force  of  gravity  is  about  140  mgal.  The  results  of 
the  neesureaents  of  these  expeditions  are  represented  in 
table  3,  where  # is  the  southern  latitude,  V is  east 


longitude. 

N 

IWflH. 

is 

height 

of  the 

glacier  above  sea 

18  wl*  *«.„ 

height 

of 

stone 

rock/species 

according  to  data 

of  seismic 

sound  ings 

(SZ) 

(on 

the 

points 

of  Japanese  route 

da  ta  SZ 

1 


t 
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are  not  published)  , iw<(ff  - the  observed  value  of  the 
force  of  gravity  expressed  in  the  systee  of  American  strong 
points,  Ag  - the  anosaly  with  reduction  in  free  air, 
obtained  froe  the  international  forsula  of  nornal  values. 


Collating  data  tables  3 on  two  expeditions,  we  see 
that  in  essence  the  difference  in  the  anomalies,  which 
reaches  on  the  nearest  points  4-5  and  4*-5*  ~140  by  ngal, 

is  caused  by  altitude  difference.;  however,  even,  those  who 


were  observed  value 


diverge  on  35-40  ngal. 


Page  59, 


Since  the  observation  stations  are  not  accurately  coabined, 
but  difference  of  heights  systematic,  difference  t *,6*.  can  be 
caused  only  by  the  structure  of  the  bed  of  glacier,  i.e. , 
by  altitude  difference  of  stone  rcck/species  WKn  which  at  a 
distance  5-6  ka  nust  be  about  450-500  a.  Siailar  junp/drops 
in  the  heights  in  the  aountainous  regions  of  antarctica  are 
possible,  but  systeaatic  deviation  on  the  extended  section 
it  indicates  the  groundlessness  of  a siailar  explanation  in 
this  case. 


He  exaained  in  detail  all  the  published  materials,  and 
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are  also  discuss 
participants  of 
Japanese  expediti 
unfortunately  not 


ed  the  results  of  work  9th  SAE  wi 
this  expedition-  The  results  of  the 
on  were  discussed  with  Japanese  sci 
with  the  executors  of  these  inves 


th  some 
work  of 
entists, 
fixations. 


It  is  establish/installed  that  the  heights  of  points  by 
Japanese  expedition  1961  on  section  frcm  Showa  Station  to 
Yamato  Mountains  and  further  to  75°  south  latitude  are 
determined  by  tt»e  method  of  route  barometric  leveling  s 
with  support  to  one  station,  showa-  The  accuracy  of  heights 
cn  the  first  section  where  are  carried  cut  repeat 


measurements. 

they  are 

est i mated 

at  error 

_♦  1 0 m. 

3 n the 

second  section 

, in  the 

opinion 

of  author 

(Oura, 

1965),  are 

possible  the 

errors  to 

80  m. 

— -r—  . 
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Table  3.  Comparison  of  the  results 
measurements  of  Japanese  and  Soviet 


of  the  gravimetric 
expeditions. 


* w 

nyHKTde 

X 

N*eatL9 

M 

hk.  n. 

fl/R  n O H c 

■ k a w 

3 k c n e 

a m u m a 

,19  6 1 

1 

74°09' 

38°08' 

3134 

C3-19 

981  873  +6 

o 

21 

13 

3159 

- 

840  -28 

3 

30 

16 

3168 

C3-20 

819  -54 

4 

34 

17 

3157 

- 

826  -53 

5 

40 

19 

3165 

- 

838  -44 

6 

45 

22 

3198 

- 

832  -43 

7 

51 

24 

3222 

- 

832  -40 

6 

57 

26 

3232 

C3-21 

817  -57 

l 3/9-s  C A 9,  1 9 6 

3-1  96 

i 4 

I' 

74°07' 

39°22' 

3426 

— 

981  882  +106 

2' 

16 

02 

3453 

- 

868  + 99 

3' 

25 

38°42' 

3482 

- 

858  ♦ 86 

4' 

35 

24 

3498 

1018  m 

862  + 86 

5' 

42 

37°53' 

3523 

- 

873  +101 

e' 

50 

22 

3516 

- 

869  ♦ 88 

r 

59 

36°49' 

3504 

- 

883  +92 

Key:  (1).  points.  (2).  Japanese  expedition. 

SAE. 


(3).  9th 


Page  60. 


In  9th  SAE  on  section  from  the  Pole 
to  Molodezhnaya  Station  was  applied  synchr 
barometric  leveling  (simultaneous  readings 


of  Inaccessibility 
°nOUS 

of  aneroids  on  two 
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points  of  route  with  the  subsequent  change  in  the 
instruments  and  the  comparison  of  their  readings) . Extent  of 
route  - approximately  2400  km,  the  duration  of  leveling 
40  days.  The  obtained  difference  from  course,  equal  to  140 
m,  is  distributed  evenly  on  points  Ah  - -o.6»  (Bugayev,  1965). 
However,  late  results  were  reexamined:  heights  were 
calculated  relative  to  Nolodezhnaya  Station  (H6h).  Altitude 
difference,  obtained  by  the  indicated  methods,  varies  from 
-36  to  -157  m.  Average  value  hc6h  - »6h  - -!05  - 17  m'  *. 

FOOTNOTE  »«  Here  and  below  the  errors  are  calculated  under 
the  condition  of  equal  accuracy  of  data..  EnDFooTNOTE. 


Independent  control  on  section  from  Mclodezhnaya  Station 
to  68.3°  south  latitude  is  carried  out  on  the  map/chart  of 
Enderby  Land  of  natural  size  1:1  OCX)  000  (Atlas  of  the 
Antarctic,  1966).  Elevations  on  aap/chart  are  obtained  by 

aeroradiobarometric  method  with  accuracy  ±(5-6)  m.  Horizontals 
are  carried  out  through  100  a.  Altitude  difference  on  4 

points  of  this  sections  -H  m »-i30i20  a. 

K C Ad 

At  the  end  1966,  were  published  in  the  form  of 
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curve/graphs  the  preliminary  results  of  American  expedition 
1965-1966  (Beitzel  a.o.,  1966),  laid  route  from  South  Pole 

tc  Pole  of  Inaccessibility  and  further  for  west  to  turning 
point  and  then  through  the  southeast  to  the  newly  organized 

American  Plateau  Station  (a  = 79°15'  south  latitude;  X = 

40°30*  east  longitude;  H = 3624  m)«  Houtes  9th  sae  and 

American  expedition  intersect  at  point  80°20'  south  latitude- 
American  expedition  also  applied  barometric  leveling.  As 
strong  point  served  station  the  east.  For  the  observations 
of  air  pressure,  they  served  12  barometers  (altimeters).  The 
values  of  heights  we  have  obtained  from  the  curvefgraphs 
into  two  hands  by  repeated  measurements  with  the  graphic 

error  of  one  measurement  ^(20-30)  m.  A difference  in  the 

average  values  of  heights  on  the  sections  of  routes  of  the 
point  of  thmir  intersection  render/showed  cn  this  section  of 

systematic:  10 * ,0  ■-  Consequently,  the  direct/straight 

comparisons  of  the  values  of  the  heights,  accepted  9th  SAE, 
with  the  heights,  obtained  from  other  four  sources  from 
which  three  independent  variables,  show  that  in  heights  9th 
SAE  is  reveal/de tected  the  systematic  errcr  of  order 
♦ (100-130)  m. 

Let  us  show  now  that  and  some  indirect  signs  confirm 


these  conclusions. 


DOC  =*  78008703 


PAGE 


H1} 


The  overall  statistical  relationship/ratios  between  the 
anoialies  of  Faye  and  effective  heights,  establish/installed 
by  A.  I.  Frolov  for  central  regions  and  the  limb  zone  of 
east  antarctica,  take  the  fora: 

the  central  regions 


a*  - -25+so  fl  ( , - lie  ■gal)  # ( j ) 


the  limb  zone 


- 49  R ( , - I18  » gal)  ) 

here  H - effective  height.  Km,  f.  - the  error  of 
equation. 

Pa  ge  61. 


On  route  of 

9th  SAE  troa  Vostok  Station 

to  t he  Pole 

Of 

Inaccessibi lit  y 

where  the  heights  are 

obtained  by 

geodetic  leveling. 

the  dependence  pointed 

cut 

above  takes 

the 

fora: 

A<»  -85+64  R ( i - —14  faCydl) 
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Let 

us  use 

these  average 

statistical 

relationsh ip/ratios 

to 

the 

sections 

of 

route  9th 

SAE, 

after 

isolating  central 

regions 

from  82° 

to 

74°  south 

latitude 

and  limb  zone  * < 

70° 

south  latitude. 

For  the  section 

of 

central  zone,  we 

ha  ve 

Ag 

- +42 

mgal 

and  H = 

1.48 

Am. 

For  section  of  limb 

zone 

Ag 

= +110 

mgal 

and  H = 

1.20 

km. 

Substituting  the  value  of  H = 1.48  in  fornulas  (1) 
and  ( 3)  , but  H = 1-20  into  formula  (2),  we  will  obtain 

with  respect  A g = *20  to  agal;  Ag  = *10  mgal;  Ag  = *59 
■gal*  Differences  in  the  expected  anomalies  with  actual  will 
be  + 22,  ♦32  and  +51  mgal.  On  an  entire  route  the  actual 

values  of  anomalies  are  overstated  from  +20  to  +50  mgal, 
and  in  average/mean  by  approximately  +35  mgal,  which 
corresponds  to  the  error  in  height  of  approximately  +110  m. 

The  investigations  of  the  heights  of  geoid  (Frolov, 

1967)  indirectly  confirm  the  errors  of  data  9th  Sae.  In 


sector 

30-60° 

east  longitude 

of 

t he 

height 

of  geoid. 

obtained 

from 

defective  data 

9th 

SAE, 

they 

proved  to  be 
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overstated  in  comparison  with  the  heights,  brought  out  from 
observations  of  artificial  Earth  satellites,  on  the  average 
cn  25  nu 

Thus,  straight  lines  and  indirect  prccf  indicate  that 
the  heights  9th  SAE  contain  the  systematic  error  ot  order 

♦120  m. 


On  the  basis  of  the  results  cf  the  investigations  of 

the  height  of  points  9th  SAE  have  been  me  corrected  from 
81  °38*  south  latitude  45°33«  east  longitude  to  75°45»  south 

latitude  32°48»  east  longitude  on  -100  m,  and  of  75°J9» 

south  latitude  33°24'  east  longitude  to  67®5l»  south 
latitude  45o48»  east  longitude  on  -125  nu 


As  concerns  of  these  Japanese  expedition,  then  is 
obvious  only  r«l<*tiv*  (according  to  corrected  data  9th  SAE) 
systematic  error  ot  order  -180  a on  the  section  of  the 
intersection  of  routes.  However,  data  insufficiently,  and 
these  results  should  leave  thus  fat  without  change. 

The  made  conclusion/derivations  are  confirmed  by  data  of 
geodetic  leveling  on  route  12th  SAE  into  1967  from 
Molodezhna  ya  Station  to  the  Pole  cf  Inaccessibility  *. 
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FOOTNOTE  *.  Simultaneously  here  was  fulfilled  barometric 
leveling.  ENDFOOTNOTE. 

This  route  from  tiol  odezhna  ya  Station  to  69°  south  latitude 
passes  near  route  9th  SAE,  somewhat  east  it*  Difference  in 
longitude  of  points  is  from  +5  to  ♦ 25,»  and  from  69  to 
72°  south  latitude  - frcm  *16  to  ♦ bS*.  Further  to  the 
south  route  12th  SAE  retains  direction  in  the  pole  of 
inaccessibility  and  far  is  def  lect /divert  ed  to  the  east  froa 
route  9th  SAE. 

On  section  froa  Holcdezhnaya  Station  to  69°  south 
latitude  altitude  difference  on  si*  points  with  equal 
latitudes  varies  froa  -84  to  -158  a.  Average  value  -132*4 


a.  Thus* 

on 

this 

section  is  confirmed  the  s 

ysteaat ic 

error. 

obt  ained 

froa 

the 

marks  of  the  aap/chart  of 

F.nderb  y 

Land 

(130 

■)  • 

and 

is 

establish/installed  the  real 

random 

error 

of 

the 

taken 

baroaetric  values  of  heights  £.34  a. 

Pd  qe  62 
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On  section  froa  69  to  72°  south  latitude  with  the 
equal  latitudes  of  altitude  difference,  they  change  from  -14 
to  *27  a.  Average  difference  *12  a.  However,  on  this 


section  froa 

route  9th 

SAE 

to  route  12th  SAE, 

judging  by 

the  aap/chart 

of  Enderby 

Land,  the  surface  of 

g la~ ier 

noticeably  it 

is  raised 

to 

the  east,  and  the 

horizontal 

they  go  under 

azimuths 

of 

approximately  60°;  therefore  the 

extrapolation 

of  heights 

it 

cannot  give  reliable 

ra  suit. 

Froa  72°  south  latitude 

of 

altitude  difference 

of  points 

with  equal  latitudes,  again  becoae  negative,  reaching  125  nu 
Eut  the  heights  of  these  sections  scarcely  whether  it  is 
possible  to  coapare> 

On  route  Pole  of  Inaccessibility  - Plateau  Station 

point  of  turn  of  9th  SAE  - Novolazarevskaya  in  12th  SAE 
heights  were  deterained  by  the  nethod  of  synchronous 
fcaroaetric  leveling. 

Route  of  12th  SAE  accurately  intersects  route  9th  SAE 
at  the  turning  point  of  the  latter.  It  is  of  interest  to 

coapare  the  heights  of  two  expeditions.  According  to  data 
9th  SAE  in  the  vicinity  of  point  of  intersection  aediua 
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altitude  H * 3347  m (it  is  direct  at  turning  point  H = 
3318  a);  according  to  data  of  12th  SAE  H = 3317  n (it 
is  direct  at  point  of  intersection  H = 3286  a).  Altitude 

difference  does  not  exceed  30  ■.  It  would  seem  that  the 
heights  9th  SAE  do  not  contain  considerable  systematic 
errors  (comparison  it  goes  in  all  over  one  point).  However, 
on  route  12th  SAE  Pole  of  I naccessi b ili t y - Novola zare vska ya 
is  obtained  difference  314  m.  This  value  indicates  that  in 
the  case  of  variable  pressure  gradient  on  this  route,  if 
we  do  not  consider  its  effect,  this  can  lead  to 

significant  systematic  errors. 

Furthermore,  on  route  Molodezhnaya  - Foie  of 

Inaccessibility  difference  in  the  determination  of  heights  by 
barometric  method  proved  to  be  equal  to  112  m.  The 
comparison  of  the  equalized  barometric  height  on  this  route 
with  geodetic  heights  showed  that  altitude  differences  vary 


from  03 

to  -59  a. 

the 

differences 

having 

by 

sect  ions 

systematic 

character. 

Average  on 

route 

it 

gives 

sys  tematic 

di f ference 

-17  m.  Without 

ta  ki  ng 

into 

account 

this 

systematic 

difference. 

is 

obtained 

the 

roct-mean 

-square  error 

in  determination  of  heights  by  barometric  method,  equal  to 
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Finally*  it  is  interesting  to  cci^arc  heights  at 


Plateau 

Station. 

In  12th  SAE 

is  here  obtained 

the  height 

3686  m; 

according  to  American 

data  (Picciotto, 

1966),  it 

is 

3624  n. 

i.e. , 

disagreement  is 

equal  to  62  n. 

Thus,  and 

in 

these  12th  SAE 

there  can  be 

errors,  tut  into 

data  9th 

SAE 

the  presence  of  the  considerable  systematic  error  does  not 
cause  doubt. 


In  connection  with  the  re veal/detect/exposed  altitude 
errors  and  grav it  at iona 1 force  of  points  9th  SAE  arises  the 
question  also  concerning  the  reliability  cf  the  results  of 


determinin  g 

the  heights 

cf 

under-ice  relief  by  this 

expedition. 

If  the 

results  of 

the 

seismic  determinations 

o f 

expedition 

are  reliable 

a nd 

obtained  independently 

of  the 

gravimetric,  then  the  reveal/detect/ex  posed  systematic  errors 
in  height  of  points  will  change  with  respect  (100-  125  m) 
and  the  results  of  the  determinations  of  the  heights  cf 
the  bed  of  glacier. 

Page  63. 

However,  if  on  some  points  of  reflection  were  uncertain  and 
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"nere  correlated"  by  means  of  the  analysis  of  gravimetric 
(also  erroneousl)  data*  then  was  possible  another 
interpretation.  The  executors  of  work  (Kapitsa*  Sorokhtin, 

1965)  note  that  on  section  from  the  Pole  of  Inaccessibility 
to  Molodezhnaya  Station  an  interval  between  the  points  of 


seismic  soundings  (SZ)  was  200  km.  Of  21  points  of  SZ  on 

route  Vostok  - Nolodezhnaya  at  twelve  points  were  obtained 
sharp  reflections;  at  seven  mirror  points*  they  were 

correlated  less  confidently,  and  determination  or  the 
selection  between  the  axes  of  cophasality  was  necessary  to 
make  on  the  basis  of  the  analysis  of  gravimetric  data;  at 

two  mirror  points*  they  were  not  obtained  entirely.  It  is 
not  shown  that  at  which  concrete  mirror  points  are  obtained 
uncertain. 

All  this  gives  grounds  to  assume  that  and  in  the 
determination  of  the  depths  of  under- ice  relief  from  route 
9th  SAE  are  considerable  errors.  Figures  16  depicts  the 
circuit  of  under-ice  relief*  obtained  by  American  scientists 
on  the  route  Pole  of  Inaccessibility  - turning  point 

Plateau  Station.  This  circuit  is  constructed  according  to 

data  of  16  points  of  seismic- ref raction  soundings  and  136 

gravimetric  points.  On  this  same  circuit  ty  dotted  line  is 
shown  the  boundary  ice  - stone  rock/species* 


I 


constr  ucted 


I 
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according  to  data  9th  SAE  (Kapitsa,  1966).  As  can  be  seen 
from  circuit,  under- ice  relief  in  data  each  expeditions  is 
characterized  by  significantly.  Instead  of  the  flat 
depression  of  the  bed  of  glacier,  according  to  data  9th 
SAE,  froa  Pole  of  Inaccessibility  Station  to  the  Western 
Plain  of  the  height  of  under-ice  relief,  according  to 
Aaerican  data,  renain  positive  at  a distance  lore  than  450 
ka.  The  botton  of  glacier  has  the  complex,  separated 
character,  foraing  mountains  with  height  acre  than  1200  a 


and 

basin/depression  with  the 

heights  lower  than 

sea 

level . 

In 

the  point 

of  intersection 

of  routes  9th  SAE 

and 

t he 

expedition  of 

the  USA,  we  have  disagreements  in 

the 

height 

of  under-ice  relief  700  m.  Under  Plateau  Station  instead  of 
high  aountains  (with  marks  of  approx iaat el y 2000  a, 
according  to  data  9th  SAE)  we  have  positive  heights  500-600 


Thus,  Western  Plain, 
(Atlas  of  the  Antarctic, 
is  confirmed  by  Aaerican 
extent/elongation  150-200 
the  antarctic)  is  shown 
mountains..  The  isolines 


which  occupies  in  detailed  aa ps 
1966;  Kapitsa,  1966)  enormous  area, 
investigations  only  for 
ka.  Where  on  circuits  (atlas  cf 
basin/depression,  are  raised 
1000-1500  a,  which  fix  the 


Vernadskiy  Mountains  as  continuation  of  the  Gamburtsev 


( 


l 


JF-  — " 


DOC  * 78008703 


PACE  -fitr  1 5$ 


mountain  system,  ale  not  confirmed.  According  to  American 
data,  here  the  heights  of  under-ice  relief  hardly  reach 
500-600  n. 

Published  data  of  the  seismic  sounding  (Kogan,  1968) 
also  confirm  this  assumption.  Figures  16  gives  the  map  of 
under-ice  relief,  constructed  according  to  data  the  9th  and 


12th 

SAE.  In 

the  diagram 

it  is  evident 

that 

1000- 

kilometer 

route  instead 

of  mountains 

ty 

than 

1700  m 

(according  to 

data  the  9th 

SZ) 

under 

-ice  basin/depression 

with 

marks  -206  m. 

And 

only  from 

the 

1100th  kilometer  of 

route 

begins  uplift 

of 

the  basic 

bed 

of  glacier.  On  80° 

south 

latitude  and 

52° 

east 

longitude  where  according  to  data  9th  SAE  is  designated  the 
apex/vertex  of  Vernadskiy  fits.  (more  than  2000  a),  according 

to  data  of  12th  SAE,  the  height  cf  under-ice  relief  is 
1047  ». 
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Fig.  16.  Hap  of  under-ice  relief  1 and  u - relief  of 

topographic  surface;  2 and  b - depths  according  to  data 

9th  SAE;  3 - depth  according  to  data  of  expedition  of  the 
USA;  5 - deep  according  to  data  of  12th  SAE. 

Key:  (1).  Novolazarevskaya.  (2).  Queen  Maud  Hts.  (3).  Yana  to 

Mountain.  (4).  showa.  (5).  Holodez  hnay  a.  (6).  Xest  Plain. 

(7).  Plateau  Sta-  {8)  . Vernadskiy  Mts.  (9).  Nawson„  (10). 

Pole  of  Inaccessibility.  (11).  Sovetskaya.  (11a).  Ganburtsev 
Mts.  (12).  Plataau  Sta.  (13).  point  of  intersection  of 

routes.  fl4).  Turning  point.  (15).  Pole  cf  Inaccessibility. 
(16).  Pole  of  Inaccessibility.  (17).  Holodez  hnaya. 


^]Page  65.J  It  is  interesting  to  note  that  at  the  Pole  of 
Inaccessibility  the  difference  in  the  determination  of  the 
power/thickness  of  glacier  by  two  Soviet  expeditions  composes 
840  a. 

As  a result  of  the  carried  out  analysis,  it  is 
possible  to  aake  the  conclusion  that  the  Vernadskiy  Mts. 

(if  really/actually  they  there  exist)  scarcely  whether  to 
coapetently  stretch  in  the  fora  of  aountain  range  in 
meridional  direction  to  Cook  Peninsula  and  the  Gunnerus  sand 


7 
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bar.  Those  mountains  discovered  enroute  can  be  attributed  to 
the  Yanato  and  Gamburtsev  mountain  system  which  are  divided 
between  themselves  with  considerable  under-ice  plains. 

some  special  feature/peculiarities  of  the  gravitational  field 
of  the  south  ocean  and  antarctic  its  communication/connection 
with  the  deep  distribution  of  masses  of  the  Earth. 


Besides  the  common/general/total  lines  of  gravitational 
field,  which  are  inherent  in  the  specific  morphostr ucture 
cell/elements  of  all  parts  of  the  south  ocean,  it  is 

possible  to  note  some  special  feature/peculiarities  of  field, 
which  relate  to  the  overall  regions  of  the  Southern 
Hemisphere.  So,  in  the  Atlantic  sector  of  south  ocean 
Argentine  and  Cape  Basins  with  identical  depths  are 
characterized  characterized  by  the  different  values  of 
anomalies  in  free  air.  Por  the  Argentine  basin  are 


characteristic  negative 

anomalies  from 

-10  to  -20 

m ga  1, 

whereas  the  Cape  and 

zero  anomalies. 

Agulhas  Basins 

are  noted  by 

close 

Even  more  sharply  in 

the  field 

of 

anomalies  in  free 

air  are  distinguished  the 

basins  of 

t he 

Indian  sector  of 
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south  ocean.  The  Af r ican- Antarct ic  Basin  is  characterized  by 
considerable  positive  anomalies,  the  Aust  ralo-Ant. arctic  Basin 
by  small  positive  and  by  places  by  negative  anomalies. 

At  the  same  time  Western  Australian  and  Sout hern-Au st ra lian 
basins  are  wholly  characterized  by  the  field  of  considerable 
negative  anomalies.  Moreover  the  band  of  negative  anomalies 
from  Australia  is  stretched  to  the  southeast  into  the 
Australo-Antarctic  Basin  and  further  to  antarctic  coast  in 
region  of  Wilkes  and  Victoria  Lands-  figures  17  depicts  the 
dependence  of  anomalies  in  free  air  on  the  depths  of  the 
ocean  floor  for  the  western  and  east  parts  of  the  Indian 

sector  (as  approximate  boundary  it  serves  the  90th 
meridian).  It  is  evident  that  both  on  the  scatter  of  the 
values  of  anomalies  for  one  and  the  same  intervals  of 

depths  and  of  the  average  value  of  these  anomalies  in  the 

appropriate  intervals  of  depths  the  western  part  differs 
from  the  east.  As  a whole  western  part  is  characterized  by 
the  average  value  of  anomalies  +12  mgal»  east  part  has  the 
average  value  of  anomalies  -10  mgal. 

Page  66. 

Besides  this  overall  difference,  for  an  Indian  sector 
are  differences  in  the  smaller  order.  So,  Mozambique  basin 


DOC  * 78008703  PAGE  9J  / & ? 


is  characterized  by  negative  anomalies,  whereas  adjacent 
Crozet  Basin  is  noted  by  snail  positive  anomalies  in  free 
ai  r. 


In  the  Pacific  Ocean  sector  of  the  south  ocean  of 
such  differences,  it  is  not  observed.;  The  regions  of 
positive  anonalies  are  changed  by  the  regions  of  negative 
anonalies  within  the  linits  of  uniform  norphostructure 
ce  11/ele  no  nts. 

Field  examined  above  gravitational  (observed  on  the 
earth"s  surface)  will  agree  well  with  the  field  of  the 
anonalies  of  the  force  of  gravity  obtained  from  the 
observations  of  artificial  Earth  satellites  (Kb'hnlein,  1966)- 
Here  distinctly  are  separate/liberated  the  western  (region  of 
positive  anonalies)  and  east  (region  of  negative  anonalies) 
parts  of  the  Indian  sector  of  south  ocean.  In  Atlantic 
sector  to  north  fron  50°  south  latitude  |region  of 
Argentine  basin)  western  part  is  characterized  by  negative 
anonalies,  whereas  east  part  is  separate/liberated  by  the 
positive  anonalies  of  the  force  of  gravity.  East  antarctica 
to  130°  east  longitude  is  characterized  by  positive 
anonalies,  whereas  Wilkes  Land,  Victoria  Land,  and  alnost 
entire/all  Western  antarctica  are  noted  by  negative 
anomalies . 


DOC  * 78008703 


PAGE  9«r  /(c>U 


The  examined  dnosalou^  legions  occupy  vast  spaces  of 
the  earth's  surface  and  are  not  connected  with  the  basic 
cell/elements  of  the  relief  of  the  earth's  surface  both  in 


the  sense 

of 

location  of  these 

anomalies  and  in 

t he  ir 

intensity. 

The 

ancoialous  regions 

of  one  sign  lie 

d own 

independently  to  sections  both  from  of  the  continental  and 
Kith  the  oceanic  type  earth's  crust.  Consequently,  these 
anomalies  do  not  depend  on  the  stiucture  of  the  earth's 
crust.  Plausible  explanation  for  this,  obviously,  is 
assumption  (Magnitskiy,  1965),  that  the  sources  of  these 
disturbances  of  gravitational  field  lie/rest  on  considerable 
depths  at  the  mantle  of  the  Earth.  This  does  not 
contradict  the  conteaporary  concepts  about  the  structure  of 
crust  and  Mantle  of  the  Earth  and  confirms  the  vastness  of 
ancaalous  regions. 

Basic  features  of  anomalous  gravitational  field  are 
confirmed  by  the  map/charts  of  the  heights  of  geoid.  At 
present  according  to  the  observed  data  of  the  orbits  of 
artificial  Earth  satellites  by  different  authors  are 
comprised  the  nap/charts  of  the  excesses  of  geoid  relative 
to  ellipsoid.  Ex amine/considered  by  us  the 


region  of  the 
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south  ocean  and  antarctic  is  separate/liberated  (Gaposch kin# 
1966)  by  the  intense  positive  (to  *45  a)  and  negative  (to 
•65  ■)  excesses  of  geoid.  So,  east  antarctica  (besides 

Wilkes  and  Victoria  Lands),  the  western  part  of  the  Indian 
sector,  the  east  part  of  the  Atlantic  sector  of  south 
ocean  are  characterized  by  the  positive  heights  of  geoid. 

The  Western  antarctica,  Wilkes  Land,  Victoria  Land,  and  also 
the  east  part  of  the  Indian  sector  of  scuth  ocean  have 
negative  heights. 
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Page  68. 


The  excesses 

of 

geoid 

relative 

to  ellipsoid  as 

the 

anomaly  of  the 

force 

of  gravity  can 

te  interpreted 

from 

the 

viewpoint  of 

the 

deep 

structure 

of  the 

earth*  s 

cr  ust 

and 

upper  mantle 

. The 

waves 

of  the 

surface 

of  geoid 

are 

divided 

into  the 

waves  of 

the 

first. 

second 

and  t hird 

orders. 

Largest, 

the  first 

and 

second 

order 

of  the  wave  of 

geoid  are  caused  by  the  horizontal  density  heterogeneities 
of  upper  mantle,  which  cover  enormous  areas.  Consequently, 
the  density  of  the  substance  of  the  upper  mantle  of 
regions  with  positive  anomalies  and  positive  excesses  of 
geoid  is  somewhat  above,  rather  than  the  density  of  the 
mantle  of  regions  with  negative  anomalies  and  negative 
excesses  of  geoid.  A difference  in  the  densities  can  reach 
0.  04-0.05  g/cio1*  The  depth  of  penetration  of  the  anomalous 
density  substance  of  upper  mantle  in  the  south  ocean  and 
the  antarctic,  probably  reaches  several  hundreds  of 
kilometers.  On  this,  testifies  the  field  of  the  anomalies 
of  the  force  of  gravity  calculated  according  to  the 
observations  of  artificial  Earth  satellites  for  heights  1000 
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and  1 0.000  ka.  The  regions  of  negative  and  positive 


anomalies  are  retained  at  high  altitudes*  it  is  logical, 
decreasing  in  intensity.  This  confirms  the  considerable  depth 
of  occurrence  and  the  vastness  of  the  ancaaly-foraing 


There 

is  inforaation  about 

t he 

f act 

that 

in  regions 

with  the 

positive  anomalies  of 

t he 

force 

of 

gravity  the 

heat  flux  is  soaewhat  lowered/reduced  as  compared  with 
average  world  values,  while  in  regions  with  negative  gravity 
anoaalies  are  observed  the  increased  values  of  heat  flux 
(Girdler,  1%6).  Is  planner  correlation  between  the 
gravitational  field  and  the  depths  of  focus  of  earthquakes. 
Regions  of  positive  gravity  anomalies  are  character i zed  by  a 
deep  seisaicity  (South- Antilles  arc,  the  western  outskirts  of 
south  Aaerica,  African-antarctic  elevation),  while  regions 
vith  negative  gravitational  field  are  characterized  by 
shal low- focus  earthquakes  ( A ustra lo- Anta ret ic  elevation, 
Southern-Pacific  Ocean  spine/ridge).  Are  reveal/detected  the 
differences  also  in  the  distribution  of  volcanisa. 

Are  observed  finally  the  differences  also  in  the 
character  of  the  aagnetic  field  of  the  Southern  Hemisphere. 
Figures  18  gives  the  aap/chart  of  world  aagnetic  (AZ) 


DOC  * 78008703 


PAGE  / C'<j 


anoaal ies 

(Kropachev,  Kolesova, 

1967). 

The 

region 

of  positive 

Magnetic 

anoaalies  (to  *80007) 

covers 

the 

western 

part  of 

the  Indian  sector,  the  Atlanti 

c sect 

or  of 

south 

ocean  and 

the  large  part  of  east  antarctica,  the  region  of  negative 
■agnetic  anomalies  (to  -4000y)  are  an  east  part  of  the 
Indian  sector,  Western  Australia,  Wilkes  land  and  Victoria 
Land.  COnse  guentl  y , the  regions  of  positive  Magnetic 


anoaalies 

coapletely  correspond 

to  the  regions 

of 

posit i ve 

gravity 

anoaalies,  and,  on 

the 

contrary,  the 

zones 

of 

negative 

Magnetic  anoaalies 

cor 

respond  to  the 

zones 

of 

negative  gravity  anoaalies. 
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Pig.  18.  Pield  of  world  magnetic  anomalies  AZ  (hundred  of 
gammas)  (per  Ye.  P.  Kropachev  and  V-  l-  Kolesova#  196  7). 


Page  69. 


Some  researchers  (Girdler, 
differences  in  the  properties 
above  by  the  character  of  the 
regions  with  positive  gravity 
lowered/reduced  heat  fluxes  is 
descending  (omitting)  convection 


1966)  try  to  explain  all 
of  upper  mantle  pointed  out 
convection  currents.  so,  in 
anomalies  and  the 
assumed  the  existence  of  the 
currents  in  mantle.  Hence 


t 
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and 

the  large  depth  of 

focus  of 

earthquakes. 

Regio  ns 

with 

the 

negative  gravimetric 

a noma  lies. 

increased 

by  heat 

f luxes 

and 

shallow-focus  earthquakes  are 

joined  with 

the  a sc 

ending 

convection  currents  of  the  substance  or  mantle. 


However,  is  possible  another  explanation  of  the 
differences-  Specifically,  the  different  intensity  of 
process  of  the  differentiation  of  the  substance  of 
mantle  in  the  western  and  east  parts  of  the  India 
of  south  ocean,  in  Western  and  east  antarctica  can 
satisfactorily  explain  the  observed  special 
feature/peculiarities  in  the  distribution  of  the  phy 


fields 

of  the 

Earth. 

The 

process  of  zone 

melting. 

is  one 

of  the 

basic 

in 

the  mechanism  of 

t he 

differentiation 

of  the 

substance  of  upper 

mantle  (V 

1966; 

Belousov, 

1968)  . 

se 

the 
upper 
r sector 
to 

sica  1 
possibl y, 

inogradov. 
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Page  70. 

Chapter  IV. 

THE  THICKNESS  AND  SOME  LINES  OF  THE  STRUCTURE  OF  THE 

EARTH'S  CRUST  IN  THE  SOUTH  OCEAN  AND  THE  CIRCUNLITTORA  L 
ZONE  OF  ANTARCTICA. 

Rethods  of  the  study  ot  power/t hie kness  and  structure  of 
the  earth's  ciust  in  the  antarctic. 

It  is  poss.ole  to  consider  at  present  as  established 
the  fact  that  the  thickness  of  the  Earth's  crust  varies 
frea  5 to  70  ka  and  it  is  divided  into  two  basic  types 

- continental  and  oceanic.  These  types  of  crust  sharply  are 

distinguished  by  structure  and  history  of  development.  For 
the  continental  type  of  the  earth's  crust,  are 
characteristic  its  high  thickness  (from  30  to  70), 

three- layered  composition  (precipitation,  the  "granite"  and 


I 


"basalt"  complexes). 

large  variability 

of 

the 

relationsh ip/ratios 

of  the  thicknesses 

of 

layers 

and  entire 

thickness  of  crust. 

The  oceanic  type 

of 

crust 

differs  from 

the  continental  in 

the  fact  that  it 

has 

smaller  thickness 

(from  5 to  15  lea),  is  completely  excess  "granite"  layer 

and  consists,  besides  precipitation  and  the  meta morphized  and 
volcanogen  ic  rock/species  of  low  power/thickness  (the 
so-called  second  oceanic  or  su pr a- basalt ic  layer),  only  of 
one  layer,  according  to  the  geophysical  indices  of  close  to 
"basalt”. 


Under 

the 

earth's  crust  lie/rests 

the 

shell 

or  the 

mantle  of 

the 

Earth  which  is  divided 

into 

two 

layers 

upper  and 

lower 

mantle. 

Thickness  of  the  Earth's  crust,  as  is  known,  it  is 

now  deterained  by  the  method  of  deep  seisaic  sounding 
(GSZ),  on  the  basis  of  data  of  seisaology  or  by  the 
indirect  methods,  based  on  the  empirical  rolationshi p/ratios 
between  the  thickness  of  crust  and  the  relief  of  its  upper 
boundary  or  between  the  thickness  of  crust  and  the 
anomalies  of  the  force  of  gravity  in  the  reduction  of 
Eouguer. 
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The  general  idea  of  the  thickness  of  the  Earth's  crust 
of  antarctica  gives  the  analysis  of  the  dispersion  of 
channel  waves  Pg  and  Lg  • 


The  analysis  there  of  the  earthquakes,  which  intersect 
continent  in  different  directions,  makes  it  possible  to  make 
the  conclusion  that  for  antarctica  is  characteristic  of 
continental  type  crust,  and  for  the  which  surrounds 


continent 

ocean  - 

an 

oceanic 

crust . 

Deep 

seismic 

sounding  in 

antarctica 

was 

not  conducted; 

therefore 

judgment 

about  the 

structure  of 

the 

earth's  crust 

of  continent  remains 

to  be 

make  only  on 

the 

basis  of 

indirect 

methods. 

To 

the  same  is  related 

the 

approximate 

computation 

of 

the  thickness 

of 

crust  according  to 

Bouguer  's 

anomalies. 

The 

recalculation 

of 

mean  anomalies  into 

the 

depths  of 

floho 

surface  can 

be 

carried  out  under 

s ome 

assuaptions  about  the  average  densities  of  crust  and  mantle. 
However,  difference  in  the  real  density  of  crust  and  mantle 
from  the  taken  average  densities,  the  deviation  of  some 
units  of  the  earth's  crust  froa  position  of  equilibrium  and 
other  factors  decrease  to  a considerable  extent  the  accuracy 
of  obtaining  depths  of  up  to  Mohorovicic* s boundary.  With 
the  other  nethod  of  the  indirect  deter aination  of 


k a 


Both  methods 

ate 

based 

on 

the 

statistical 

relations^ ip/ratios. 

obtained 

for 

the 

thicknesses 

of  crust. 

cn  one  hand,  and 

the 

anomalies 

of 

Bouguer  or 

heights  of 

external  relief 

on 

the 

other 

hand 

. For  antarctica  in 

view  of  the  absence  of  the  determinations  of  the 
thicknesses  of  crust  by  method  of  GSZ  these 

relationship/ratios  it  is  necessary  to  extrapolate  from  other 
regions.  Such  relationship/ratios  for  antarctica  were  obtained 
by  G.  Woollard,  A.  I.  Frolov  et  al-  The  results,  obtained 
from  these  formulas,  give  approximately  identical  values.  The 
error  in  determination  of  the  thickness  of  the  Earth's 
crust  of  antarctica  and  adjacent  to  it  part  of  acean  was 
evaluated  at  ♦ 3 — 5 km  (systems,  etc.,  1967).  For  the 
south  ocean  of  such  relationship/ratios,  until  now,  it  was 
sot  constructed. 

S f the  at  present  international  union  of  geodesy  and 


m »•  . . i at  is  prepared  for  press/printing  the  map/chart  of 
it  toko  surface,  during  the  utilization  of 
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gravimetric  data  and  relief,  is  recommended  the  following 
procedure  of  the  deter  aination  of  the  depths  of  Moho 
surface  (JUGG,  1967). 

The  depth  of  the  Moho  boundary  froa  gravimetric  data 

is  determined  from  the  statistical  dependence  between 
Hchorovicic* s depth  (H)  and  the  average  values  of  Bouguer's 
anomalies  ( Radius  of  the  averaging  of  anomalies  R = 
100  ha.  This  dependence  linear  is  expressed  by  the  formula: 

:c-  (i) 

where  A - depth  of  Moho  surface  with  Ag  = 0; 

B - the  coefficient,  which  indicates  rate  of  change  of 
the  anomalies  in  points  x and  y (or  rate  of  change  of 
Moho  surface) ; in  other  words  - this  the  horizontal 

gradient  of  the  force  of  gravity  which  is  determined 
experimentally  for  regions  where  there  is  anoaaly  of  the 

force  of  gravity  and  depth  of  Moho  surface  by  the  formula: 

B_£iB(*)-£ ij,)  m 

B - TTfiJ  - ’ I ; 

K is  the  coefficient,  which  characterizes  the  type  of 
the  earth's  crust  (continental,  cceanic,  intermediate) ; C is 


an  error  in  determination  of  the  depth  of  Moho  surface;  it 
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also 

is 

determined  experimentally 

for 

regicns  where  there  is 

anomaly 

of  the 

force  of  gravity 

and 

depth 

of 

noho  surface. 

For 

values 

within  limits 

♦ 200 

mgal 

and 

respectively 

for 

the 

depths 

of  Soho  surface 

f row 

20  to 

60 

km  of 

constant 

value 

are  determined  the 

follow  ing: 

A 

= 3 3;  K - 

is 

B = 

10 ; C 

= ±10  km  and  formula 

M) 

takes 

the  form: 

H = 

33  -^£1  10. 

O') 

Page  72. 

This  to  formula  gives  the  approximate  values  of  the 
depth  of  Noho  surface  and  it  is  recommended  for 
application/use  only  for  regions  where  there  is  no  GSZ.  For 
regions  where  there  is  data  of  GSZ*  formula  (1)  is 
determined  experimentally.  In  these  cases  for  this  region, 
are  determined  the  values  of  coefficient  cf  A and  the 
resulting  coefficient  KB.  Error  C in  these  cases  is 
determined  also  experimentally  and,  as  a rule,  lie/rests 
within  limits  i(2-4)  km. 

For  regions  where  are  more  than  $200  mgal,  i.e., 

for  oceanic  type  crust  or  for  high- mountain  regions,  a 
value  constant  A and  B they  remain  the  same  as  and  for  a 
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"normal"  continental  crust,  i.e.,  A = 33,  B = 10,  but 
coefficient  K is  increased  to  2 and  more.  Formula  (1) 
loses  stability  and  only  very  roughly  characterizes  thickness 
of  the  Earth's  crust. 

In  those  regions  where  not  the  gravimetric  measurements 
where  were  not  conducted  the  seismic  soundings  and  there 
are  no  seismolog ical  data,  for  determining  the  depth  of 

Hoho  surface  it  is  possible  to  utilize  a dependence  between 
the  depth  of  the  surface  of  the  earth's  crust  and  area 
relief-  Specifically,  is  proposed  R.  M.  Demenitskaya 's 
formula: 


H = 33fA(0„38h/>  -0,18)  + 38, 

(3) 

where  H is 

thickness  of  the 

earth 

's  crust. 

km;  Ah 

height  from 

sea  level,  km  (on 

dry 

land  has 

positive  value. 

at  sea  - negative). 

However, 

formula  (3)  very 

approximate,  the  accuracy  of 

the  determination  of  the  depth 

of 

the  tloho 

surface  or 

thickness  of 

the  Earth's  crust 

i n 

this  case 

is  much  lower. 

rather  than 

on  the  gravimetric 

a nd 

facts  it 

is  more 

according  to  seismic  data.  Whole  the  tact  is  that 
dependence  (3)  assumes  the  presence  of  general/universal 
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isostatic 

compensation,  while 

real 

deviation  from  th 

e 

condition 

of  equilibrium  can 

be 

very  considerable. 

So,  for 

island  ar 

cs  and  abyssal  trenches 

are  characteristic 

intense 

positive 

and  negative  (more 

than 

♦ 100  mgal)  isostat. 

ic 

anomalies  (Gaynanov,  etc-,  1969),  which  in  recalcula tion  for 
the  earth's  crust  gives  power/thickness  10  km  and  more. 

with  the  use  of  the  dependence  between  the  depth  of 
(loho  surface  and  the  anomalies  of  the  force  of  gravity, 
the  deviation  from  isostasy  to  a certain  degree  is 
considered  in  the  averaged  anomalies  in  free  air,  which  are 

clcse  to  isostatic. 


Dependence  between  the  depth  of  the  noho  surface  and  the 
anomalies  of  the  force  of  gravity  and  some  special 
feature/peculiarities  of  crust  and  mantle  in  the  south  ocean 
and  the  antarctic. 


Using  the 

available 

of 

author 

gravimetric  and 

seismic 

materials  for 

the 

region 

of 

south 

ocean  and  the  1 

imb  zone 

of  antarctica 

be  ing 

inve 

stiga 

ted  a 

re  constructed  the 

dependences  of 

the 

depth 

of 

Hoho 

surface  (H,  km) 

on 

I 
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averaged  anomalies 

of  the  force  of 

grav ity 

in 

the  reduction 

of 

Bouguer 

>• 

Averaging  is  carried 

out 

on 

» 

squares  167 

X 

167  km. 

Resul ts 

are  represented 

in 

Fig- 

19. 

l 

Page  73- 

In  the  range  of  anomalies  *100  mgal,  there  is  eight 
points  with  the  depth  of  Moho  surface*  obtained  from 
industrial  and  atomic  explosions  (Africa*  Australia*  New 
Zealand)  and  from  data  of  deep  seismic  sounding  (Strait  of 
Magellan,  Lord  Howe  Rise  in  the  Fiji  Sea).  The  obtained 
for  then  dependence  linear  is  expressed  by  the  formula: 

H - 31,5-0,09  (4) 

This  formula  agrees  closely  with  formula  (1).  The  mean  square 
deviation  in  determining  the  depth  of  the  Mokhorovichich  surface 
from  formula  (1)  from  a comparison  with  the  eight  actual  points 
indicated  above  turned  out  to  be  equal  to  +2.8  km.  Consequently, 
formula  (1)  can  be  employed  with  confidence  for  the  coastal  zone  of 
Antarctica  and  tne  outskirts  of  the  continents  in  the  Southern 
Ocean . 

For  crusts  of  the  oceanic  type,  according  to  data  of  GS2  (31 
points)  conducted  on  water  areas  of  the  Atlantic,  Indian,  and 
Pacific  sections  of  the  Southern  Ocean  the  following  relation  is 
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obtained : 


H - S2-0,057A<£. 


(5) 


This  formula  will  agree  well  with  the  dependences, 
brought  out  by  other  previously  authors  and  by  us  and 
taken  for  the  calculation  of  power  of  crust  (Gladun,  etc., 
1963,  1964;  Grushinskiy,  1961;  Stroyev,  etc.,  1967;  Frolov, 
1965  and  others ) . 

However,  dependence  for  oceanic  crust  (5)  will  not 
agree  with  formula  (4)  for  a continental  crust  in  the 
region  of  transition  from  one  type  of  crust  to  another,  in 
other  words  in  the  range  of  anomalies  from  +150  to  +250 
mgal.  This  and  it  is  logical,  since  in  transition  zones 
the  earth's  crust  has  complex  structure,  here  are  observed 
considerable  deviations  from  isostasy. 


f 
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Research  on  seismic  cut/sections  in  transition  zones  it 

showed  that  sharp  thickening  of  crust  correspond  of 
sufficient  to  narrow  zone  continental  slope  and  partly 
shelf*  In  the  region  of  continental  crust,  appears  "granite" 

layer*  Because  of  thickening  "granite"  and  "basalt"  layers 
occurs  an  increase  in  the  thickness  of  crust  on  continent- 
The  earth*s  crust  of  transition  zones  is  presented  by  the 
series  of  units  with  the  different  depths  of  the  boundaries 

cf  consolidated  crust,  Conrad  and  Nohorovicic  and  different 
physical  properties  (rate,  densities)  on  these  boundaries. 
Transition  from  one  unit  to  the  next  is  accompanied  by  an 

abrupt  change  in  the  cut/section  of  the  earth's  crust.  In 
connection  with  the  block-like  nature  of  crust  scarcely 
whether  it  is  possible  to  assume  that  the  Hoho  surface 
during  transition  from  ocean  to  continent  remains 


"continuous"  and  simply 

it  is  immersed 

under 

continent.  The 

boundaries  of  units 

pass 

along 

fa  ults. 

The 

presence 

of  ice 

load  on  antarctic 

continent  and 

its  repeated 

change 

even 

more  contributed  to 

t he 

breaking 

up  of 

t he 

eart  h*  s 

cr  ust 

in  the  circumlittoral  zone  of  antarctic  platform.  This  same 


thing  is  attested  to  by  considerable  isostatic  anomalies  in 
the  limb  zone  of  Antarctica  (systems,  Frolov,  1969). 
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Pig.  19.  Dependence  between  depth  of  Hoho  surface  and 

Bouguer's  anomalies  for  south  ocean  and  antarctic.  Compiled 

fcy  P.  A.  Stroyev  1 - rift  zones  of  Indian  Ocean;  2 

the  Atlantic  sector  of  south  ocean;  3 - Scotia  sea  and 

Drake  Passage;  4 - the  Indian  sector  of  south  ocean;  5 

the  Pacific  Ocean  sector  of  south  ocean;  6 - land  (Africa 

Australia*  Mew  Zealand,  south  America). 


Page  75. 
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Break  of  regression  lines  in  Fig.  19  at  the  values  of 
Bouguer's  anomalies  *200  mgal  reaches  in  the  thickness 

of  the  Earth*s  crust  of  value  of  approximately  7 km.  In 

order  to  avoid  this  during  the  construction  of  the 
map/chart  of  Hohoro vicic* s isodepths  according  to  gravimetric 
data,  I determined  dependence  with  quadratic  member  according 
to  all  data  (eliminating  the  case  of  rift  zones).  As  a 

result  is  obtained  the  formula: 

H-30. 7-0,064  bi  +0,00003  aH.  (6) 

- f>  D 

Putting  to  use  this  formula,  we  determined  the  depth  of 
Hoho  surface  in  the  range  of  anomalies  from  000  to  *250 

mgal. 

As  is  known,  on  the  dispersion  of  points  relative  to 


regression 

lines 

it 

is  possible 

to 

evaluate  the 

error 

in 

determination  of 

the 

depth 

of 

Hoho 

surface  from 

th  e 

formulas 

pointed 

out 

above. 

For 

formula  (4)  we 

have  <N 

- -l  .2 

km,  for 

formula 

(5) 

•« 

-l2,e 

km. 

Estimation, 

carr led 

out 

on  several  control  points,  gave  error  • „ --2,5  km.  Thus, 
putting  to  use  formulas  (4),  (5),  (6),  we  we  obtain  the 

depth  of  Hoho  surface  according  to  gravimetric  data  with 
the  root- mean- square  error  «_-i2+3  km. 
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Analyzing  Fig.  19,  one  should  focus  attention  on  such 
special  feature/peculiarities.  First  of  all  this 
relationship/ratio  between  thickness  of  the  Earth's  crust  and 
the  anomalies  of  the  force  of  gravity  for  rift  zones  of 
Indian  Ocean.  It  is  expressed  by  the  formula: 

H - 11,5-0,014^  . (7) 

This  dependence  differs  significantly  from  all  other 
comaunication/connections.  This  indicates  tc  completely 
different,  the  peculiar  type  of  the  earth's  crust,  sharply 
different  from  the  crust  of  oceanic  and  continental  types. 


Further 

one 

should 

focus 

attention  on  the 

points. 

pertaining  to  Atlantic 

Ocean- 

This  is  almost  continuous 

profile  of 

GSZ, 

carried 

out 

in  Argentine  basin 

from  the 

Hid- Atlant ic 

spine/ridge 

to  the  continental  slope 

of  south 

America.  For 

the 

comparison 

it  is  selected  of 

12  points. 

sufficient ly 

far 

apart 

(100 

km  and  more  than). 

As  is 

evident  in  Fig.  19,  these  points  are  separate/liber ated  into 
the  group,  which  lies  aside  from  the  points  of  Indian  and 
Pacific  Oceans.  This  fact  characterizes  the  regional  special 
feature/peculiarities  of  the  structure  of  the  earth's  crust 
and  upper  mantle  under  the  bottom  of  Atlantic  Ocean. 

Earlier  by  us  (Stroyev,  Gaynanov,  1965)  were  comprised  the 


f 


DOC  = 78008704  PAGE 


\l^> 


graph/diagrams  of  the  dependence  of  anomalies 
and  Bouguer  on  the  depths  of  the  bottom  of 
and  Atlantic  Oceans.  For  one  and  the  same  i 
depths,  the  scatter  of  the  anomalies  of  the 
force  for  Atlantic  Ocean  proved  to  be  more 
and  Indian. 


Page  76. 


It  is  possible,  these  differences  are  caused  by  the  larger 


heterogeneity 

of 

the 

substa  nee 

of  the 

earth*  s 

crust 

and 

upper  mantle 

in 

the 

region  of 

Atlantic 

Ocean 

in  z 

ompa  rison 

with  Pacific 

and 

Indian  Oceans 

. Variations  in 

t he 

rates  of 

longit  udinal 

seismic 

waves  on 

the  Mo ho 

surface 

in 

Atlantic 

and  Pacific  Oceans  (Gurariy,  Solovyev,  1963)  show  that, 
probably  the  upper  layers  of  mantle  are  less  uniform  in 
density  near  Atlantic  Ocean,  rather  than  under  Pacific. 


Finally, 

let  us  note 

that 

two  points  of 

seismic- refract  ion  sounding 

at 

Scotia  Sea 

and 

at  Drake 

Passage  (for 

which  there 

are 

the  corresponding  values 

of 

the 

anoaa lies 

of  the  force  of 

gravity) 

they 

lie/rest 

at 

the 

group  of 

the  points 

of  the  Pacific 

and 

Indian  Oceans 

and 

far  are 

located  from 

the 

group  of 

the 

points  of 

i 
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„ the  statistician  »* 

htlantic  hhat  scolU  Sea  ana  »take  — 

one  o«,ht  not  to  count  _ s„uctuce  of  tne 

“«  Cb*“CteliIe3  ir  rather  than  other  a«eP-.atet 
crust  and  upper  -a«t  e. 

o£  xtlantic  Oceabb 


Power/thickness 

earth’s  crust  in 


and  some  lines 


of  the  structure 


of  * he 


south  ocean- 


, ,,rt  o£  BcU'juer*  s a.  erased 

On  basis  of  the  ^ P ^ ^ calculated  the  depths 

. v formulas  l1*)  raCv  of  the 

anomalies  bY  EOC  ctust.  the  accuracy 

r»f  the  earth  2-3  Am ; 

o£  the  botto.  boundary  ta  estraated 

. 0f  nohorovtcic  s depths  «e 

d.ter.inatlon  o£  ealues  of  at.  P 

, the  lines  of  the  4 f the  depths 

therefore  the  Thc  Bdp/chact 

ried  out  through  ^ and  22- 

haVe  C face  is  represented  in  Fig'  ' 

o£  noho  surf  >ips,  this  nap/chart 

unlihe  ptaio-lE  P"b116  o£  the  probabilistic 

constructed  not  on  the  a the  formula  of 

dependence.  const ructed  accordi  d£££erence  in  the 

plane-pat*11'1  l*’*  and  conditionally  taken 

densities  a.  • — ^ ^ the  basis  of  actual 

absolute  ter.  » 
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data.  Consequently, 

the 

authenticity  of  th 

is 

map/chart  is 

considerably  above. 

a nd 

map/chart  reflects 

the 

real  special 

feature/peculiar it ies 

of 

the  thickness  of 

the 

earth's  crust 

The  analysis  of  this  map/chart  in  conjunction  with  seismic 
data  makes  it  possible  to  note  the  following  basic  features 
of  the  structure  of  the  earth's  crust  of  south  ocean. 


The  Argentine  basin  has  fine/thin  crust  as  thickness 
into  5-10  ka  and  its  typically  oceanic  structure.  The 
seisaic  investigations  in  profiles  by  extent  in  several 
thousands  of  kilometers  revealed  the  here  horizontally 


lying/horizontal  upsets  by 

power/thick  ness 

to  2.5  ka 

wh 

ich 

will  lie 

on  the  typical 

basement 

("basalt 

" layer) 

of 

oceanic  crust.  The  thickness  of 

"basalt" 

layer  is 

4-5 

km- 

The  roof 

of  this  layer 

forms  corrugated 

relief  wit 

h 

aaplitude 

to  0.5  ka.  The 

depth 

of  Moho 

surface  is 

about 

10-15  km. 

This  structure 

of  the 

ear  t h's 

crust  is 

outl 

ined 

from  the 

Mid-Atlantic  spine/ridge 

to  the 

foot  of  t 

he 

continent  of  south  America.  One  should  note  also  that  the 
power/thickness  of  precipitation  in  the  Atlantic  sector  of 
south  ocean  is  much  greater  than  in  other  sectors.  of  the 
foot  of  continental  slope,  the  power/thickness  of 
precipitation  grow/rises  to  6 ka. 
layer  is  increased  to  10-12  km. 


the  thickness  of 


"ba salt" 
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Fig.  20.  (lap/ckart  of  depths  of  Moho  surface  of  Indian 
sector.  Compiled  by  P.  A.  stroyev.  1 - the  points  of  deep 

seisaic  soundings  and  depth  of  the  boundary  of  nohorovicic, 
kn;  2 - line  of  the  equal  depths  of  Hohorovicic* s 
boundary;  3 - points  with  the  depths  of  Mohorovicic* s 

boundary;  4 - the  sane*  for  rift  zone  cf  the 
Australo-Antarctic  elevation;  5 - zone  of  median 

spine/ridges. 

K«y:  (1).  Indian  ocean.  (2).  Antarctica. 
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Key:  (1).  South  America.  (2) . Atlantic  Ocean.  (3). 

Antarctica. 


Page  80. 

Here  appear  typical  rocks  of  "granite"  layer  with  the  speed 
of  longitudinal  eaves  5.8  kn/s.  The  depth  of  the  Noho 
surface  grow/rises  to  20-25  kn. 

In  continental  shelf  of  south  Anerica,  the 
power/thickness  of  precipitation  is  b-7  kn.  In  Strait  of 
Magellan  it  reaches  8 kn.  The  depth  of  Noho  surface  in 
Strait  is  deternined  30  and  35  kn  of  the  northern  and 
south  ends  of  the  profile  by  length  200  kn  (Ludvig  a.o. 
1965). 


In  the  deep-water  part 

of 

the 

Agulhas  Basin  with  the 

depths  of  the 

ocean  floor 

nor  e 

t han 

5000  n is 

reveal/det  ected 

sedinentar y 

layer 

by 

pover/thickness  300-600 

n.  According  to  gravinetric  data  the  thickness  of  crust  is 

the 


here  4-6  kn 


One  should  assune  that 


th  is 


of 
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rock/species  of  the  baseaent  of  oceanic  crust.  The  depth  of 

Moho  surface  in  the  Cape  Basin  is  10-12  ka.  In  region  of 

the  continental  slope  of  African  continent,  the  thickness  of 
crust  sharply  is  increased,  and  narrower  in  coast  it  is 
30-35  ka. 

The  Mid-Atlantic  spine/ridge  clearly  is  contoured  by 
isoaoho  lines  of  15  ka.  In  region  of  the  islands  of 
Tristan  da  Cunhathe  thickness  of  crust  grow/rises  to  20  ka, 

while  in  region  of  Bouvet  oeya  - to  25  ka.  Narro*  rift 

Zone  of  aedian  spine/ridge  has,  on  our  interpretation,  a 

thickness  of  crust  tc  13-15  ka. 

N.  Talwani,  J.  Heezen  and  N.  Horzel  are  given  three 

hypothetical  cut/sections  of  crust  and  aantle  in  the  center 
section  of  the  Mid-Atlantic  spine/ridge,  which  can  be 

visualized,  interpreting  gravitational  and  seisaic  data 
(Talwani  a.o.,  1965).  They  all  proceed  froa  the  presence  of 
the  layer  of  low  density  aantle  with  a velocity  of  7.5 

ka/s  and  density  3.15-3.20  g/ca3.  Nevertheless  the  analysis 
of  the  coaplex  of  different  geophysical  data  for  determining 


the 

structure  of 

crust  under  aedian 

spine/ridges 

showed  that 

in 

general 

the 

data  agree 

well 

aaong 

theasel  ves. 

However, 

in 

certai n 

cases 

they  are 

found 

in 

contradiction 

t hat 
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impedes  their  interpretation  and  raises  its  aabiguity. 


Since  tor  the  median  ridge  of  the  south  Atlantic  there 
are  no  seisaic  data,  explanation  cf  the  structure  of  the 
earth's  crust  of  this  part  of  rift  zone  is  hinder/haa pered. 
Therefore  we  is  interpreted  a decrease  in  Bouquet's 
anoaalies  under  an  entire  structure  of  aedian  spine/ridge  by 


an  increase 

in  the  thickness 

of  t he 

Earth’s  crust 

und 

spine/ridge 

to  18-20  ka.  The 

further 

xn  vestigations 

of 

structure  of  crust  and  nantle  in  the  south  Atlantic  will 
aake  it  possible  to  give  the  more  precise  interpretation  of 
the  anoaalies  of  the  gr avitat ional  force.  The  Hio  Grande 
elevation  is  characterized  by  an  increase  in  the  thickness 
of  the  Earth's  crust  to  19  ka. 


Special  attention  deserves  area  of  Scotia  Sea.  This 


deep-water 

basin 

is  liaited 

froa  the  north,  the  ea 

st  and 

the 

south 

of  So  uth- Ant  illes 

spine/ridge.  In  west  tb 

roug  h 

deep-water 

Drake 

Passage,  the 

sea  depression  is  con 

nected 

with 

the 

Pacific 

Ocean.  The 

coaplex  of  underwater 

ridges. 

islands  and  trenches  is  called  the  Scotia  Arc  and  connects 
ierra  del  Puego  with  antarctic  peninsula. 


Page  81 


I 


r 

I 


i 

! 
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The  geologic  nature  and  the  structure  of  the  earth»s 

* 

crust  of  the  Scotia  Arc  and  Sea  is  attested  to  by  two 
opposite  points.  D.  Matthews  asserts  that  the  islands  of 
arc  are  continental  and  sea  is  located  into  the  process  of 
evolution  froa  continental  structure  to  oceanic.  D.  Hakes 

assuaes  that  the  arc  presents  the  split  |torn)  crass 

connection  (bridge)  between  Tierra  del  Fuego  and  the 
antarctic  peninsula,  which  drifts  to  the  east.  It  assuaes 
that  the  oceanic  crust  of  the  Scotia  Sea  slowly  is 
converted  into  continental. 


Seisaic  investigations  carried  out  into  1959  (Hoollard, 
I960),  shoved  that  to  the  south  froa  the  Falkland  Islands 
is  a noraal  oceanic  crust,  although  the  depth  of  sea  here 
J ka.  Sediaentary  layer  by  power/thickness  0.5  ka  will  lie 
on  the  crystalline  rocks  with  the  speed  of  longitudinal 
waves  6.3  ka/s  (i.e.  the  typical  "basalt"  rock/species). 
Thickness  of  this  layer  of  approx iaately  7.0-7. 5 ka.  At 
depth  11  ka,  is  reveal/detected  Nohor  ovicic*  s boundary  with 
a velocity  of  8.3  ka/s.  However,  narrower  then  G.  Hoollard 
noted  that  this  region  was  such/siailar  tc  aany  regions  of 
Pacific  ocean  and  differs  froa  other  regions  of  Atlantic 


Ocean . 
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The  second  profile,  carried  out  into  1959  is  stretched 
froa  Argentine  basin,  intersects  island  arc  of  South  Georgia 
Island  and  departs  to  the  southeast  to  57°  south  latitude. 
On  this  profile  the  total  thickness  of  crust  is  not 
investigated.  Under  island  arc  and  especially  under  abyssal 
basin  is  reveal/detected  continental  type  crust.  It  consists 
of  layers  with  a velocity  of  2.0;  4.0  and  5.6  ka/s.  To 

the  southeast  froa  south  Georgia  is  reveal/detected  the 
laainated  crust  whose  lower  layer  has  a rate  7.6  ka/s. 

Upper  crystal  layer  has  also  lowered/reduced  rates,  which 
vary  froa  5.7  to  6.3  ka/s. 

In  1962  was  carried  out  the  profile  froa  South  Orkney 

Islands  to  South  Georgia  Islands.  Along  this  profile  with 

the  depths  of  sea  sore  than  2 kn  of  the  rate  of  the 
crystalline  rocks  vary  froa  5.7  to  6.2  ka/s,  which 

coincides  with  data  of  the  cut/section  between  Bird  wood  Bank 
and  south  Georgia.  This  speed  range  indicates,  probably  to 
the  presence  in  the  east  part  of  Scotia  Sea  granite  layer. 
It  is  very  interesting  that  at  the  northern  end  of  the 
profile  where  the  depths  of  sea  coapose  3 ka,  the  rates 
in  crust  it  is  above,  and  at  depth  8 kn  is 
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reveal/detected  Nohor ovicic's  boundary  with  normal  mantle  rate 
8.0  ka/s.  Cut/section  has  the  noraal  oceanic  crust,  similar 
as  that,  that  is  reyeal/detected  in  the  western  part  of 


the 

Scotia  Sea  and 

in  the 

Drake  Passage.  In 

the 

sout  h 

part 

of  the  profile 

where 

the  depths  of  sea 

also 

exceed  3 

ka,  the  picture  is  different.  Here  the  cut/section  of  crust 
aore  reainds  the  cut/section  of  abyssal  trench  - at  depth 
11  ka,  the  boundary  of  crust  has  a rate  7.6  ka/s.  At  the 

intersection  of  island  arc  of  South  Orkney  Islands,  the 
crust  is  char act eri zed  by  block  structure;  units  have 
abrupt/steep,  alaost  vertical  contacts. 

Page  82. 

Seisaic  profile  in  the  Bransfield  Strait  south  of  the 
South  Shetland  Islands  also  showed  block-like  nature  and  the 
coaplex  tectonics  of  the  cut/section  of  the  earth's  crust. 
Crust  consists  of  sediaentary  layer  by  power/thickness 
1.5-2. 5 ka,  in  soae  places  are  encountered  the  lens  of  the 

consolidated  precipitation  and  volcanic  rock  by 
pover/thickness  to  3-5  ka«  Will  lie  below  the  aetaaorphic 
and  igneous  rocks  with  a velocity  of  4*5;  5.0  and  5«  5 km/s. 

Even  is  located  below  layer  with  a velocity  of  5. 9-6. 0 
ka/s,  close  to  the  granite  layer  of  continental  crust.  On 
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cut/section  to  t 

he  south  f con 

King  George 

(Waterloo) 

a t 

depth  5 ka  is 

revea 1/detected 

layer  with 

a velocit  y 

of  7. 1 

ka/s,  i.e. , the 

layer 

of  the 

int  eraediatc 

rocks  of 

the 

earth's  crust  an 

d upper  aantle 

. Thus,  the 

crust  of 

the 

Bransfield  strait 

has 

layers  a 

t velocities 

, typical 

for  a 

continental  crust 

, and 

power/thicknesses,  typical  for 

an 

oceanic  crust.  I 

t is 

possible 

to  assuae 

that  this 

reg ion 

is  the  part  of 

the 

zone  of 

transition  between  oceanic  and 

continental  struc 

tures. 

Thus,  seisaic  investigations  revealed  the  noraal  type  of 


the  earth's 

crust  in  the 

western  and 

northern 

part 

s of  the 

Scot  ia 

Sea 

and 

in  the  Dra 

ke 

Passage. 

In  the 

east 

part  of 

Scotia 

Sea 

is 

reveal/detect 

ed 

laninat ed 

cr  ust 

with 

unusually 

a low  series  of  seisaic  velocities,  which  is  joined  with 
the  presence  of  granite  layer.  On  this  basis/base  is 
presented  the  hypothesis  that  the  east  part  of  Scotia  Sea 


these  are 

the  relict 

of 

the 

aore 

ancient  island 

arc. 

which  existed 

to  the  south 

fr  oa 

South 

Georgia  and 

wes  tern 

existing  now 

active  arc 

of 

Sout  h 

Sandwich  Islands. 

On  the 

spine/ridges 

of  arc  to 

the 

east 

f coa 

South  Orkney 

Islands 

and  between  Birdwood  Bank  and  South  Georgia  and  in  abyssal 
trenches  is  reveal/detected  continental  and  subcontinental 
type  three- layered  crust.  Continental  type  crust  is  revealed 


I 
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on  t he 

i gneou 

s Earth, 

on 

Bank.  In 

soie 

regions 

is 

aongre 1 

with 

the  signs 

of 

Nuae rous 

intrusion,  block 

according 

to 

data  of 

aagn 

indicates 

t he 

ei t reae  1 y 

co 

of  crust 

i n 

the  indicated 

Gravitational  field  even  more  underscores  this 
coaple*ity.  Faye's  extreaely  intense  positive  anoaalies  (to 
♦ 150  a g a 1 ) and  at  point  tiae  "noraal”  for  oceanic  trench 
of  Bouguer's  anoaaly  (froa  *350  to  +400  agal)  are  one 
sides;on  the  other  hand,  ncraal  oceanic  crust,  but  the 
depths  of  sea  a total  of  2-3  ka!  Unusual  for  Atlantic 
Ocean  and  is  closer  to  Pacific  and  Indian  oceans  the 

dependence  between  the  anomalies  of  the  fcrce  of  gravity 
force  and  the  depth  of  the  base  of  the  earth's  crust  at 

the  Scotia  Sea  - on  the  one  hand  and  the  unusual  rates 
of  the  cut/section  of  the  earth's  crust  cf  the  Scotia  sea, 
characteristic  for  many  regions  of  Pacific  Ocean,  on  the 
other  hand. 

Graviaetric  data  sake  it  possible  to  establish  that  in 
the  Drake  Passage  and  in  the  central  and  northern  parts  of 


I 
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the  Scotia  Sea  the  crust  oceanic,  Hoho  surface  is  located 
on  depth  9-15  ki.  Islands  and  underwater  ridges  are 
characterized  by  an  increase  in  the  thickness  of  the 
Earth*s  crust  to  20-25  km,  moreover  this  thickness  of  the 
Earth*s  crust  is  inherent  in  all  islands  of  arc  without 
exception/elimination.  Birdwood  Bank,  the  Falkland  Islands, 
Tierra  del  Fuego,  and  Graham  Land  have  typically  continental 
crust  as  power/thickness  25-30  km. 


The  deep-water  basins  of  the  Indian  sector  of  south 
ocean  have  normal  type  oceanic  crust  both  according  to  the 
thickness  of  layers  and  on  the  rates  of  seismic  waves  in 
them. 


Fage  83. 


The  seismic  profiles,  carried  out  in  the  Agulhas,  Crozet, 
Western  Australian  and  Southern-Australian  Basins,  it  gave 
similar  cut/sections.  Under  thickness  of  water  4-5  km  will 
lie  low  power/thickness  the  precipitation  at  a rate  of 
2. 5-3. 5 km/s.  Further  go  MsuperbasaltN  layer  by 
power/thickness  1. 5-2.0  km  ( { vr  * 5-0-6. 2 km/s)  and 

"basalt"  layer  by  power/thickness  3-5  km  ( (Fr  * 6.8 
km/s).  The  depth  of  Hoho  surface  with  normal-mantle  rates 


t 
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(8.0-8.2  ka/s)  is  recorded  in  Agulhas  Basin  at  depth  11.5 
ka*  in  Crozet  Basin  - at  depth  9-11  km,  in  Western 
Australian  basin  - 10-12  kn  and  in  Souther n-Austral ian 

11.5  ka. 

According  to  the  character  of  gravitational  field  in 
the  Afr ican-Antar ctic  and  Australo-Antarctic  basins*  the 
earth*s  crust  has  analogous  structure.  The  depth  of  the 
base  of  crust  in  the  African-antarctic  basin  is  equal  to 
8-11  ka,  in  the  Australo-Antarctic  basin  - 12-15  k a. 

Underwater  elevations  have  considerable  thickening  of 
crust.  So*  near  the  Agulhas  Bank  and  Plateau  to  the  south 
froa  African  continent  the  depth  cf  the  Hoho  surface  is 


oaitted 

on  16-18  ka; 

on 

the 

Crozet  Plateau  the  thickness 

of  the 

Earth's  crust 

is 

14 

km. 

Haxiaua  thickening  of  crust  is  in  the  center  of  the 
Indian  sector  of  ocean.  It  corresponds  to  the  Kerguelen 

Ridge.  On  lies  de  Kerguelen  thickness  of  the  Earth's  crust 
is  increased  to  25  ka*  on  Heard  Is.  - to  22  ka.  The 
zone  of  the  thickening  of  crust*  following  the 
configurations  of  spine/ridge  Kerguelen*  it  is  stretched  in 


the  southeast  direction  where  it  is  clasped  with  the 


i 

i 
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projection  of  the  earth's  crust  in  region  of  Pravda  Coast 
and  in  the  form  of  the  considerable  thickening  of  the 
earth's  crust  departs  to  south  to  the  Gamburtsev  Nts.  It 
is  necessary  to  assume  that  the  spine/ridge  of  Kerguelen 
has  continental  type  of  the  structure  of  the  earth's  crust. 
One  should  also  set/assume  that  this  structure  of  the 
earth's  crust  is  the  ancient  mountainous  region,  which  cuts 
the  Bast* Antarctic  platform.  On  surface  it  will  bear  on 
itself  circuits  of  the  Gamburtsev  and  Golitsyn  tits.  , 
underwater  ridge  Kerguelen.  if  these  reasonings  are  valid, 
then  on  princess  Elizabeth  Land  between  80  and  90°  east 
longitude  one  should  expect  the  under-ice  mountains,  which 
connect  the  Gamburtsev  Mountains  with  the  Golitsyn  Mountains. 

By  the  greatest  thickening  of  the  earth's  crust  (to  15 
km)  are  noted  underwater  ridge  Wests rn-I nd ian,  East-lndian, 
Western  Australian  and  Aust r.ilo-  Ant  arct ic  uplift/rise.. 

On  the  structure  or  the  earth's  crust  under  the  median 
ridges  of  Indian  ocean,  it  is  possible  to  say  following. 
Under  the  Arabian- Ind ian  spine/ridge  American  researchers  did 
not  reveal/detect  anomalously  upper  mantle  with  the 
lowered/reduced  rates  of  longitudinal  waves.  It  is  possible, 
this  the  result  of  the  used  procedure  (distance  between 
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seismic  stations  was  about  300  km).  As  a result  of  seismic 
investigations,  Soviet  geophysicists  reveal/detected  in  the 
rift  zone  of  the  Arabian-I ndian  spine/ridge  at  depth  7.5  km 
of  sea  level  layer  with  speed  longitudinal  there  7.0  km/s. 

Page  84. 

Under  the  Wester n-Indian  spine/ridge  the  satisfactory 
agreement  of  the  observed  lovered/r educed  anomalies  of  the 
force  of  gravity  in  the  reduction  of  Bouguer  with  those 
who  were  calculated  is  possible  with  two  versions  of  the 


structure  of 

crust  and 

mantle 

(Fig.  23)  : 1) 

at  the  normal 

density  of  upper  mantle 

under 

the  ridge  cf 

spine/r idge 

according  to 

gravimetric 

da  ta 

it  must  be  root  in  the 

earth's  crust 

where  the 

depth 

of  flohorovicic* 

s boundary 

sinks  to  12-14  km;  2)  at  the  anomalously  low  density  of 
upper  mantle  under  spine/ridge  thickness  of  the  Earth's 


crust  decreases.  The 

power/thic  kness 

of 

ancmalous  mantle 

de  pe  nd  s 

on 

the  degree 

of  thinning. 

If 

a decrease  in  the 

density 

i n 

anomalous 

mantle  reaches 

0.2 

g/cm>,  then  lower 

boundary 

of 

anomalous 

mantle  under 

t he 

Wester n-India  n 

spine/ridg©,  probably  is  arrange/located  at  depths  18-20  km. 


Analogous  interpretation  we  have  given  also  for  rift 
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zone  of  the  Aust ralo- Antarct ic  elevation.  There  you  gave  the 
depths  of  Nohoro vicic's  boundary  in  two  versions:  a)  at  the 
noraal  density  of  the  upper  mantle  of  Hohorovicic* s depth 
are  calculated  by  formula  (6);  b)  vith  the  anomalous  aantle 
of  flchoro  vicic  *s  depth  are  calculated  by  formula  (7). 
Ambiguous  results  are  also  for  a Western  Australian 
spine/ridge.  Soviet  seismic  investigations  shoved  on 
spine/ridge  typically  oceanic  crust  vith  the  depth  of  Hoho 
surface  10  km.  American  vork  shoved  here  subcontrne ntal  type 
seismic  cut/section  vith  the  depth  of  Hoho  surface  of 
approximately  22  km. 

Therefore  by  us  for  the  Weste rn- Australian  spine/ridge 
and  the  region  of  the  articulation  of  the  east-indian  and 


Western  Australian 

spine/ridges  the 

interpretation  of  the 

anomalies  of 

the 

force  of  gravity 

is 

carried 

out  also  for 

tvo  versions 

of  the  structure  of 

the 

earth*  s 

crust  and 

upper  aantle 

(see 

Fig-  23):  1)  if 

is 

confirmed  the 

cut/section  of 

the 

earth's  crust. 

obtained  by 

American 

researchers,  then  it  is  possible  to  assume  that  this  region 
has  the  subcontinental  type  of  crust  as  pover/t hick  ness 
18-22  km  and  vith  noraal  upper  mantle;  2)  but  if  the 
earth's  crust  in  this  region  has  pover/t hick ness  on  the 
order  of  10-12  km,  then  for  agreement  vith  gravimetric  data 


t 


Oceanic  fine/thin  crust  with  the  depth  of  Roha  surface 
8-12  ka  is  noted  in  deep  Bellingshausen,  South,  and  Tasian 
Ba  sins. 
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it  is  necessary  to  assuae  the  presence  under  this  region 
of  the  unpacked  upper  aantle.  Depending  on  the  degree  of 
reduction  of  the  density,  lower  boundary  of  anonalous 
aantle,  probably  is  located  on  depths  26-34  ka. 


During  approach/approxiaation  to  the  continents  of  Africa 
and  Australia  in  the  region  of  continental  slope,  the 
thickness  of  the  Earth's  crust  sharply  grow/rises  froa  15 
to  30  ka  of  shore  and  to  35  km  of  shore  and  to  35  ka 
into  the  depth  of  continent. 


The  Pacific  Ocean  sector  of  south  ocean  in  seismic 
sense  barely  studied.  Therefore  about  the  structure  of  the 
earth's  crust,  here  it  is  possible  to  speak  only  very 
approximately. 


The  southern- Paci fic  Ocean  and  Eastern  Pacific  ocean 


elevations  are  characterized  by  the  thickening  of  the 
earth's  crust  and  by  the  depth  of  its  bottom  to  18-20  ka 
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Fig.  23.  Cut/section  of  earth's  crust  along  profils  o. 
Madagascar- Australia  according  to  seismic  and  gravimetric  da 
(per  Gainanov,  etc.,  1969)  1 - unconsolidated  upsets;  2 

condensed  upsets;  3 - supr  a-basalt  ic  layer;  4 - granite 
layer;  5 - basalt  layer;  6 - rock/species  of  anomalous 
mantle  with  the  lowered/reduced  density;  7 - Mohoro vicic* s 
boundary;  8 - density,  g/cm2 ; 9 - seismic  points;  numeral 
in  columns  - boundary  rates  of  longitudinal  waves,  km/s. 
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Key:  (1).  Madagascar, 

(3).  Reunion  is.  (4). 
(6).  Eid-Indian  Ridge. 
Australian  Ridge.  (9) . 


Mascarene  Basin'.  (2).  Madagascar  Basin. 
West  Indian  Ridge.  (5).  Crozet  Basin. 
(7).  East-Indian  Ridge.  (8).  West 
West  Australian  Basin.  (10).  Perth. 


Fage  86. 


Nev-Zealand  island  arc  with  continental  type  crust  and 
the  power/thickness  of  last/latter  30  ka  continues  with  the 


thickening 

of 

cr  ust 

in 

the  New 

Zealand  Plateau 

and 

under 

Macquarie 

Ridge 

where 

the  depth 

of  Moho  surface 

is 

19-20 

ka.  In  region 

of 

the 

intersection  of  arc  with 

the 

aedian 

of  Austraio-Afttar ctic  Ridges  and  Southern-Pacific  Ocean 
uplift/rises,  the  thickness  of  crust  is  equal  to  16-18  ka. 
Under  Balleny  Islands  the  thickness  of  crust  again 
grow/rises  to  23  ka.  During  transition  froa  the  basin  of 
the  Tasman  Sea  to  the  Mill  Rise  the  thickness  of  crust 
increases  to  20  ka,  under  the  island  of  Tasnania  - to  25 
ka,  and  on  Australian  continent  Noho  surface  is  iaaersed  at 
depth  30  ka  and  aore. 


Fover/t hie kness  and  soi«  features  of  the  structure  of  the 
earth's  crust  in  transition  zone  of  antarctica. 


R> 

, In  the  liab  zone  of  antarctica  in  region  of  Queen 


Naud  Land 

the  thickness  of 

the 

Earth' 

s crust  froa 

south 

to 

north  at  a 

distance  800-1000 

ka 

changes  on  J4  kn 

(froa 

10 

to  44  ka). 

The  total  change 

of 

t he 

depth  of  the 

base 

of 

the  earth's 

crust  in  region 

is 

36  a 

on  1 kn„  Hoeever, 

on 

some  sections  this  change  is  different-  In  region  of 
Lazarev  Ice  Shelf  the  gradient  of  a change  in  the  depth 


of 

Noho 

surface  coaposes 

3b 

a/ka. 

of  Roi  Baudouin 

St  a 

65 

a/kn. 

in  Luetzow-Hola 

Bay 

and 

on  Prince  Olav  C 

oast 

140 

■/ka, 

aoreover  froa 

intracont  inental  plateau  to 

t he 

outer  boundary  of  aountain  range  thickness  of  the  Earth's 
crust  is  changed  saoothly  approx  iaatel  y froa  44  to  35  kn. 

On  the  boundary  of  aountain  ridge/range  and  foothill  glacier 


plain 

and 

in 

shelf 

zone 

on  Princess  Ragnhild 

Coast  the 

noho 

surface 

sha  r pi  y 

is 

risen  froa  Jb  to  24 

ka.  In  the 

lone 

of 

the 

cont inenta 1 

shelf  the  depth  of 

the  crust 

trough  decreases  to  17— fH  kn-  The  depression  of  the 
Ri iser-Lar sen  Sea,  is  characterized  by  the  depth  of 
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Nohorovicic*  s 

bou  ndar y 

10-14  ka,  i. 

e.,  the  thickness 

of 

1 

crust  here  is 

7-10  ka 

. In  region 

of  the  African-Antarctic 

1 

platf ora 

the 

depth  of 

Hohorovicic*  s 

boundary  - about 

8-10 

1 

J 

ka,  and 

the 

thickness 

of  crust  is 

about  5 ka. 

in 

region 

of  Mohlthat 

mountain 

mass. 

thickness 

of 

the 

Eart h*s 

crust 

composes  more 

than  40 

ka. 

wh  i 1 e in 

the 

shelf 

tone  between  Lazarev  and  Novolazarevskaya  Stations  decreases 


to  30-28  Am.  To  underwater  elevation  to  north  froa  Lazarev 
Ice  Shelf  corresponds  the  thickening  of  the  earth's  crust 
and  its  saooth  change. 


In  region  of  the  Riiser-Larspn  Peninsula  and  Gunnerus 
Ridge  is  observed  the  thickening  of  the  earth's  crust.  To 
the  east  and  west  froa  Gunnerus  Ridge  the  Noho  surface 
steeply  is  risen  of  depths  24-25  ka  under  spine/ridge  to 
15-17  ka  under  the  basin/depressions  of  Cosaonaut  Sea  and 
Riise  r- Larsen  Sea. 


Attention  is  drawn  to  two  meridional  thickenings  of  the 
earth's  crust,  not  noted  in  the  relief  of  the  bot ton  of 
sea:  one  in  the  center  of  Riiser-La  rsen  Sea  to  the 


northeast  froa  Roi  Baudouin  Sta.,  another  at  Cosaonaut  Sea 


p 
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Page  87. 

The  earth's  crust  on  these  sections  is  thickened  on  4-5  ka 
in  coaparison  with  the  adjacent  basin/depressions  of  seas, 
although  the  depths  of  sea  in  no  way  are  changed  (Stroyev, 
Frolov,  1968).  One  should  assuae  that  these  are  the  roots 
of  the  ancient  buried  folding,  analogous  to  Gunnerus  Ridge 
and  the  Maud  Rise,  which  is  stretched  in  parallel  to  these 
by  structures  and  cut  off  by  the  repeated  onsets  of 


aainland 

glacier.  The 

absence  of 

increases  in 

the 

relief  of 

the  sea 

bottoa  in  the 

place  of 

the  thickening 

of 

t he 

eart  h's 

crust  testifies 

froa  the 

isostatic  lack 

of 

bal ance 

of  these 

sect  ion  s. 

On  Prince  Olav  Coast  to  coastal  line  corresponds  the 


isoline  30  ka.  Northern  than  the  shore  line  in  region  of 


shelf 

zone  and  continental 

slope 

thickness  of 

the 

Eart  h' s 

crust 

sharply  decreases  to 

15-  18 

ka. 

reaching 

at 

Cosaonaut 

Sea  a 

thickness  10-12  ka. 

At  Showa 

Stat ion 

the 

th ickness 

of  crust  is  equal  to  30-31  ka.  To  the  south  froa 
Luetzow-Hola  Bay  the  thickness  of  crust  is  increased  very 
slowly,  reaching  45  ka  on  73°  south  latitude. 


r 
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In  transition  zone  of  Queen  Maud  Land  we  observe  a 
sharp  decrease  in  the  thickness  of  crust  during  transition 
fro*  continent  to  ocean-  However,  on  different  sections  this 
change  is  dissimilar,  i-e-,  is  observed  the  different  type 
of  the  articulation  of  the  units  cf  continental  and  oceanic 
crust.  In  connection  with  the  block-like  nature  of  crust 
scarcely  whether  it  is  possible  to  assume  that  the  surface 
of  oceanic  layer  and  mantle  remains  "continuous"  and  simply 
it  is  immersed  under  continent.  The  boundaries  of  units 
pass  along  faults.  The  presence  of  ice  lead  and  the 

action/effect  of  the  forces  of  isostasy  even  more 

contributed  to  the  breaking  up  of  the  earth's  crust  of  the 
edge  of  antarctic  platform.  The  zones  of  relative 
uplift/rises  and  depressions,  which  are  stretched  in 
submeridional  and  sublatitudinal  directions  in  the 
circumlittoral  part  of  the  continent,  and  are  such  faults. 

On  these  faults  occurs  the  introduction  from  the  depth  of 

more  base  material,  that  also  finds  its  reflection  in  the 
field  of  gravitational  in  magnetic  anomalies.  The 
downwarp/trough  of  crust  under  mountain  masses  seemingly  had 
compensated  for  in  the  zone  of  shelf  where  the  intense 
positive  anomalies  indicate  the  presence  of  excess  masses. 


I 


A 
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displaced  from  under  mountainous  regions.  However,  if 
compensation  was  realized  on  entire  region  without  the 


faults  of 

crust. 

after 

seizing  and 

shelf 

zone. 

then  here 

could  not 

appear 

intense 

posit ive 

anomalies 

. On 

the 

contrary. 

as  in 

foothill 

regions. 

here  it 

would 

be  possible 

to  expect 

small 

negative 

anomalies. 

The  faults 

of  the 

earth's  crust  in  liab  zone,  especially  in  the  zone  of 
shelf,  are  outlined  on  entire  coast  of  east  antarctica 
(systems,  frolov,  1967).  They,  apparently  and  are  the  signs 
of  the  manifestation  of  isostatic  and  anti-isostatic  forces. 
Glacioisosta tic  motions,  caused  by  the  action/effect  of  ice 
load,  together  with  tectonic  motions  created  a 
block-laminated  structure  of  the  earth's  crust  in  transition 
zone  of  antarctic  continent- 

The  average  value  of  isostatic  anomalies  on  Queen  flaud 
Land  is  approximately  *20  mgal,  while  that  of  Bouguer's 
anomalies  - about  *100  mgal.  According  to  the  relation  of 
these  values,  the  compensation  for  the  external  masses  of 
entire  region  comprises  approximately  80o/o^  This  value 
corresponds  well  to  the  common/general/total  compensation  for 
antarctic  continent,  equal  to  85o/o  (Stroyev,  Frolov,  1969). 
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Page  88. 


In  region  of  Enderby  Land  with  the  amplitude  of 
heights  aore  than  1500  n the  power/thickness  of  the 

terrestrial  core  changes  so  smoothly  and  is  insignificant  as 

usually  in  the  low  plains  sections  of  coast.  The  Olderdays, 

Scott,  Raggat,  Tula  Mountains  and  others  do  not  hi»e  the 

necessary  for  full/total/complete  isostatic  compensation 
increase  in  the  thickness  of  crust.  So,  to  north  of 

isoline  30  km,  in  region  of  the  highest  Napier  Mts.  where 

it  would  be  possible  to  expect  an  increase  in  the 

thickness  of  ccust  on  10  km,  the  depth  of  the  surface  of 

Nokhorovich  remains  almost  constant  or  even  somewhat  it 
decreases.  The  conclusion  about  absence  near  mountains  of 
Enderby  Land  of  isostatic  compensation  is  confirmed  by 

isostatic  anomalies.  In  region  of  Enderby  Land,  Reap  Coast, 
and  Mac-Robertson  Coast  are  noted  the  considerable  positive 
(from  *40  to  *60  mgal)  isostatic  anomalies  which  are 
adapted  to  mountain  masses.  Anomalies  in  free  air  «t 

Enderby  Land  are  from  *100  to  *-170  mgal,  and  regional 

anomalies  in  frae  air  - from  *80  to  *100  mgal.  To  the 


! 


south  from  68°  south  latitude  both  anomaly  of  Faya  and  the 
isostatic  anoaalies  they  decrease.  Bouguer's  anomalies  on 
Enderby  Land  are  close  to  zero;  therefore  mountain  masses 
are  here  distant  from  isostatic  equilibrium. 


In 

region  a f Pravda  Coast 

the  thickness 

of  the 

Earth ' s 

cr  ust 

from 

south  to  north 

at 

a distance  650- 

800  km 

changes 

on  32 

k n 

(froa  50  to  18 

km)  . 

in  this  case. 

from 

intracontinental  plateau  to 

the 

outer  boundary 

of  shelf 

zone. 

t he 

thickness  of  the 

Earth's  crust  is 

changed 

very 

smoothly.  In  the  zone  of  continental  slope  by  width  5-100 

km  the  Hoho  surface  is  sharply  risen  froa  30  to  18  km. 

Che ly uskin ts» v Peninsula  probably  is  the  result  of 
changing  (increase)  the  thickness  of  the  Earth's  crust. 

Region  of  the  Bunger  and  Obruchev  oases  does  not  haye 
the  expected  increase  in  the  thickness  of  the  Earth's 

crust,  but  on  the  contrary,  the  depth  of  Hoho  surface 
there  decreases.  This  fact,  and  also  the  high  value  of 

isostatic  anoaalies  ( ♦ 6 8 agal)  indicate  the  absence  of  the 
isostatic  compensation  of  region  of  the  Bunger~Dbruc hev 
oa  ses. 


- 
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To  shelf  low  water  to  nor*h  of  Shackleton  Glacier  in 
region  of  Pobeda  Is.  corresponds  the  thickening  of  the 
earth’s  crust  on  4-6  km  in  coaparison  with  the  crust  of 

the  basins  of  the  Davis  and  Mawson  seas  the  west  and  the 

east  of  this  low  water.  In  ocean  this  projection  of  the 

earth’s  crust  changes  its  northern  direction  in  the 

northwestern  and  is  connected  with  the  structure  of 
Kerguelin  Ridge.  On  continent  it  is  connected  with  the 

thickening  of  crust  which  fron  Pravda  Coast  in  aeridional 

direction  is  stretched  to  Gamburtsev  Mts. 


On  Wilkes  Land  the  thickness  of  the  Earth's  crust  very 


vary 

smoothly 

from 

40 

km 

on  7 6°  south 

latitude  to 

30  km 

on 

the  shore 

of 

continent 

with  uplift 

of  crust  on 

2.5-3.  0 

km 

in  region 

of 

Budd 

coast.  in  circumlittoral  and 

she  If 

zones  the  thickness  of  crust  is  changed  fron  3D  to  25  km 
and  decreases  to  20  km  on  64°  south  latitude. 


Page  89. 

On  Victoria  Land  the  earth's  crust  has  typically 
mainland  charactar.  The  greatest  values  of  the  depths  of 
the  boundary  of  Mokhorovicic  equal  to  45-48  km,  are  noted 
in  region  of  trans- Antarctic  mountains  and  east  plateau. 
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Wide  on  intermountain  basins  on  Oates  Coast  ani  on  George 
V Coast  corresponds  a decrease  in  the  thickness  of  crust 
on  4-6  km.  During  junction  from  continent  to  Pacific  Ocean 


and 

Ross 

Sea, 

the  thickness  of 

the 

Earth's 

crust  decreases 

to 

25-30 

k m 

in  the  region  of 

shelf 

and  to 

16-18  km  in 

the 

region 

of 

continental  slope 

and 

beginning 

of  aasin.  A 

decrease 

in  the  depth 

of  Moho  surface 

is 

noted 

du  ring 

junction 

from  antarctica 

and  to  Indian 

Ocean  in 

ragion  of 

Victoria 

Land  (from  30 

km  in  coast  of 

continent 

to  20  km 

in  the 

oceanic  region)  - 

In  region  of 

the 

Balleny  Islands 

the  thickness  of  crust 

is  equal  to  22 

-24 

km. 

It 

should  be  noted 

that  the  junction 

from 

antarctic 

platform 

to  oceans  in 

region  of  Wilkes 

Land  and 

V ictoria 

Land  occurs  sufficiently  sharply,  Moho  surface  rapiily  is 
risen,  forming  abrupt/steep  slopes.  In  this  transition  zone 
also  one  should  expect  the  presence  of  deep  faults,  to 

which  testify  considerable  gravitational  gradients  in  this 
part  of  the  edge  zone  of  Antarctica. 

In  the  limb  zone  of  Western  Antarctica*  the  greatest 

submersion  depth  of  the  boundary  of  the  earth's  crust  (40 
km)  is  establish/installed  under  the  mountain  ranges  of 

Marie  Byrd  Land  (Executive  Committee,  Hal  Flood,  Eisel 


DOC  » 78008705 


PAGE  *5 


3-\1 

Ford) , in  the  center  section  of  the  antarctic  peninsula  (35 


ka). 

and 

also  in 

Jones 

fits. , 

also 

on  Luitpold 

Coa  st 

lea)  . 

The 

smal lest 

depth 

(25-28 

ka) 

is  noted  in 

the 

inneraost  sections  of  basin/depression,  that  is  stretched 


froa 

Ross 

S®a  to  Bellingshausen 

Sea  and 

further  to 

Weddell 

S«a. 

so. 

under  the  Filchner 

Ice 

Shelf, 

in  the  inneraost 

part 

of 

the  basin/depression 

of 

glac ier. 

the  depth 

of  Moho 

surface  is  25-26  kn,  in  the  gore  elevated  part  of  the 
basin/depression  of  glacier,  it  grow/rises  to  30-31  kn.  In 


area 

of  Weddell 

Sea  the 

t hick  ness 

of  crust  is  close  to  30 

ka. 

On  the  Ross 

Ice  Shelf  the  depth  of  the 

boundary  of 

Nohorovicic  is  27 

-28  kn. 

in  region 

of  Roosevelt  Highland 

and 

on  Shirase  Coast  - to  30-31 

ka. 

Generally  one 

should 

say  that 

transit  ion 

zona  from 

antarctic  continent  to  the 

Pacific 

Ocean  and 

Atlaat ic 

sectors  of  south 

ocean  in 

Western 

antarct ica 

is  studied 

much 

Weaker  than 

a east. 

Analyzing  the 

c ircuit 

of  the 

structure  of 

the  earth's 

cr  ust 

in  the  south  ocean 

and  the 

antarctic. 

it  is  possible 

to  see  that  the 

isolines 

of  the 

Moho  surface 

clesrly 

r«cord/fi*  the  basic  structural  special  feature/peculiarities 

of  the  structure  of  the  relief  of  the  bottoa  of  ocean  and 

coastal  zone  of  antarctic  continent. 
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The  fault  of  the  earth's  crust  in  a circuml  itt  on  1 part  of 

the  antarctic  continent- 

The  results  of  the  analyses  of  the  morph^l^gy  of  the 
bottom  of  sea  af  the  circumlittoral  Part  of  antarctica 
shoved  that  in  the  shelf  zone  of  the  sixth  continent  is  a 
system  of  abyssal  basins*  which  stretch  to  hundreds  of 

miles  mainly  in  sublatitudinal*  and  on  some  sections  and  in 
submeridional  directions. 

The  at  present  available  data  still  insufficient  for 
final  judgment  about  propagation*  character  and  the  nature 
of  this  formation.  Investigations  do  not  cover  completely 
even  the  shelf  zone  of  antarctic  continent*  but  many  faults 

of  crust*  traced  in  this  zone*  they  depart  under  shelf  and 

mainland  glaciers*  and  their  position  under  continental  ice 
can  be  establish/installed  only  by  geophysical  methods.  A 
series  of  the  re  veal/detect /exposed  basin/d®pressions  in 
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shelf,  traced  1 3 the  edge  of  shelf  glaciers  by  hydrological 
measurements#  it  proved  to  bo  possible  to  connect  according 

to  the  results  of  geophysical  investigations  (systems, 
frolov,  1 7)  into  single  system,  after  shoving  thair 

continuation  under  shelf  glaciers  an  entire  periphery  of 
east  Antjrctica  troa  20°  vest  longitude  to  ISU°  east 
longitude,  i.o.,  for  the  ext ent/elongat ion  lore  thao  8000  km 
(rig.  24)  . 

The  most  in  detail  antarctic  boundary/edge  fault  of 
crust  is  investigated  and  described  on  section  frot  the 
east  edge  of  Smackleton  Ice  Shelf  (10b°  east  longitude)  to 
the  western  edj*  (80°  east  longitude)  of  West  Ice  Shelf 
(Stroyev  et  al.,  l^bS). 

It  turned  out  that  in  region  of  West  Ice  Shelf  of 
Pravda  Coast  and  Shackleton  Ice  shelf  follows  the  trench 
with  depths  to  14b0  m , which  is  decomposition  of  the 
earth's  crust  on  the  periphery  of  continent.  This  trench 
has  in  essence  sublatitudinal  at ri ke/cour so ; ho»8»^r  on  some 

sections  it  is  interrupted  by  submec  idional  structures 
(Uplift/rise  of  the  bottom  in  the  center  of  West  Ice  Shelf 
the  deprassion  of  the  Denman  Glacier  Tongue).  To  the  east 
from  108®  east  longitude,  the  vast  basin/depression. 
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extending  fro*  the  Shackleton  Ice  Shelf  to  Vincennes  Bay, 
departs  under  the  Bond,  Ada*s  and  Vanderford  Ice  Tongues  in 
the  southeast  direction.  on  wilkes*s  Land  under  tha 
Hoskovskiy  Un i vec sit  et  and  Voyeykov  ice  shelves,  is 
re veal/detected  narrow  depression  with  depths  wore  than  1000 
n,  that  was  lengthened  along  shore  at  a distance  lore  than 
500  ka.  To  the  south  fro*  the  uplift/rises  in  which  are 
held  the  glaciers  pointed  out  above,  stretches  vast 
basin/dopr ession  with  depths  more  than  1000  ».  The  south 
boundary  of  depression  is  not  establish/installed.  One  should 
assuoe  that  this  depression,  being  stretched  to  west,  it  is 
connected  with  the  under-ice  basin/de pressions,  detected  on 
route  Nirnyy- Vostok.  In  the  east  this  series  of 
basin/depressions  is  connected  with  deep  depression  (with 


depths 

*ore  than  1000  m) , 

lengthened  along  shore 

of 

A delie 

Land 

for 

extent /elongation 

wore  than  500 

km,  and 

with 

the 

series 

of 

deep  basi n/depressions  to  the 

south  of 

station 

Dumont-d’Urville. 


The 

fault 

of 

crust 

i n 

shel  f 

zone,  traced  fro*  108  to 

80  o 

east 

1 ongit  ude. 

emerges 

at  the  western  edge  of  West 

Ice 

Shelf 

in 

the 

form 

of 

trench 

and  has  south-west 

st  rike/cou  rse. 

i.  e. , 

it 

goes 

in 

direction  to  the  east  part 

of 

Pr  ydz 

Bay. 

The 

marks 

of 

the 

depths  of  basin/depressions 
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of  the  edge  of  Western  glacier  are  approximately  1000  ■ , 
and  on  81.3°  aast  longitude  is  reveal/detected 
basin/depCession  with  encdepth  of  approximately  1800  m. 

Page  91. 

Of  the  foner  edge  of  the  Amery  ice  shelf,  in  east 
part,  its  narks  reach  depths  800  ■.  In  1964  a narine 
detachnent  of  the  10th  Sae  (Ledenev,  Yevdokimov,  1965) 


reveal/detected  that 

the 

edge 

of  glacier  was 

broken  off 

extent/elongation  100 

km. 

H as 

displaced  approximately  on 

km  and  the  boundary 

of 

Polar 

Record  Glacier. 

The 

measureapnts,  made  on  the  section,  earlier  enclosed  by 
glacier,  showed  depths  720-850  m of  east  edge  av;n  400-500 
a of  western  (in  region  of  the  former  Cape  Anery)  . Is 


noted 

the  large  jump/drop  in 

the 

depths  along  northern  and 

the 

metric  definitions. 

made 

into 

1956-1957  from  the 

former 

edge 

Of  the  Amsry  and 

Polar 

Record  Glaciers,  confirm 

these 

data. 

isobath  500  m delineates  the  vast  basin/depression  of 
Prydz  and  MacKenzie  Bays.  In  the  east  part  of  the 
basin/depression,  are  planned  two  branches  - northeast  in 


the  direction  of  the  depression. 


which  emerges  from 


under 
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the  Hest  Ice  Shelf,  and  south-west,  in  direction  of  which 
the  basin/depres5ion  departs  under  Aaery  Glacier.  Its 
continuation,  obviously,  is  Sandefjord  Bay.  It  is  possible, 
one  of  the  branching  of  vast  basin/depression  pointed  out 
above  stretches  under  the  western  edge  of  Aaery  Glacier. 
However,  aeasureients  of  10th  SAE,  Bade  after  truncation  of 
glacier,  in  this  part  of  the  glacier  did  not  reveal/detect 
considerable  depths.  The  narks  of  the  bottom  of  sea  there 
do  not  exceed  4OO-5OO  m. 
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Fig-  2%.  Circuit  of  sublet  it  ud  i«al  tranche*  of  Hub  tone 


leading-out  and  interaount ain  glaciers 


basin/depression  of  trench;  4 


of  shelf 


opened  by  sonic  leasureients, 


Land 


Wilt as  Land 


A sharp  reduction  in  the  heights  of  the  surface  of 


■•inland  glacier  fro*  2000-1500  n of  the  edge  Df  l.anbert 
leading-out  glacier  to  900-200  n on  its  surface,  and  the 
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north  from 

the 

72nd 

parallel  to  100  - 50  m is 

led 

to 

the 

conclusion 

that 

the 

bed  of  Lambert  Glacier  is 

loca  ted 

bel  ow 

sea  level. 

i.  e. 

, as 

the  river  bed  of  leading- 

out 

glacier 

serves  daep  depression-  As  confirmation  this  serves  the 
considerable  speed  of  leading-out  glacier.  At  a distance  300 

ka  and  more  of  the  edge  of  glacier  its  speed  exceeds  400 
m/year,  while  at  a distance  of  approximately  100  km,  it  is 

close  to  1000  a/year.  In  this  respect  Lambert  Glacier  is 
not  the  exception/elimination:  deep  basin/depressions  from 
1000  to  1400  m are  reveal/detected  under  all  investigated 
geophysicists  by  the  leading-out  glaciers  of  antarctica,  as 

for  instance,  Dsnman,  Hertz,  Ninnis  Glaciers,  etc. 

P.  S.  Voronov  assumes  that  under  Lanbert  and  Amery 
Glaciers  is  arrange/located  the  grabenlike  depression, 
possibly,  stretching  from  Prydz  Bay  to  south  pole  or 

perhaps  that  intersects  entire  continent.  By  works  9th  SAE 

is  establish/installed  (Kapitsa,  Sorokhtin,  1965),  that  this 
basin/de pres si on  does  not  have  an  outcrop  to  the  south 
(Southr  than  80°  south  latitude) - 

The  discovered  by  Australian  researchers  intracontinental 
basin/depressions  to  west  from  Lambert  Glacier  on  meridians 

62.2  and  60.8®  east  longitude  between  68-69®  and  70-72® 


f 
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south  latitude  with  the  marks  of  depths  to  -900  m have 
east-west  strike/course.  These  basin/de prassions,  apparently, 
and  are  the  continuation  of  fault  concealed/latent  under 
Amery  and  Lambert  Glaciers*  Its  continuation  in  west 
revealed  9th  SAB  on  section  69.8-71.8°  south  latitude  and 
41-46°  east.  lonjitude,  where  is  reveal/detected  the  vast 
basin/depression  of  east-west  strike  with  the  marks  of 
depths  of  approximately  600  m,  and  can  be,  and  it  is 
^ deeper. 

y Luetzow-Holm  Bay  far  submerges  into  shore,  his  south 

( 

boundaries  thus  far  are  not  establish/installed.  So,  Japanese 
expeditions  to  the  east  from  40°  east  longitude 
establish/installed  the  presence  of  the  basin/depressions  with 
depths  from  400  to  1000  m,  which  were  being  communicated 
| with  LUetsow-Holm  Bay.  Apparently,  the  northern  branch  of 

1 this  vast  basin/depression  goes  to  Luetsow-Holm  Bay.  However, 

according  to  the  available  data  further  at  sea  it  is  not 
outlined,  although  region  of  shore  to  west  from  40°  east 
longitude  is  barely  studied.  The  basic  branch  of  depression, 
probably  stretchas  to  west-southwest  northern  Yamato  fits,  and 
passes  along  shores  of  zone  to  Princess  Ragnhild  'oast. 

To  the  south  of  Yamato  Bts.  it  is  reveal/detected  (?) 
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under-ice  valley  with  the  ground  elevation  of  stone 
rock/species  or  vast  basin/depression  with  depths  to  1000  n. 
If  this  then,  then  the  depression,  discovered  9th  SAE,  is 
continued  for  the  basin/depression  south  of  Yamato  Mts.  and 
departs  to  the  west  south  of  mountain  ridge/range  of  Queen 
Maud  Land.  This  fact  deserves  attention,  since  it  indicates 
the  presence  in  the  intra-aainland  antarctic  plateau  of  deep 
basin/depressions  - the  faults  of  the  earth's  crust,  which 
are  pulled  in  sublatitudinal  direction  in  parallel  to  shore 
and  the  mountain  systea  of  Queen  Maud  Land.  The  discovered 
by  aeromagnetic  photographing  system  of  under-ice  mountain 
ridges  southern  band  of  mountains  on  Hegenerisen  Plateau  (to 
the  south  from  mass  of  tfohlthat)  confirms  this  assumption. 


At  region  of  Roi  Baudoin  Station  the  bedrocks  lie/rest 
below  sea  level  on  the  average  depth  of  approximately  300 
a.  '^rue  shore"  is  located  at  a distance  150  km  of  the 
edge  of  shelf  glacier. 


Page  93. 


in  some 

places  of  the 

basin /depression 

of 

under-ice  bed. 

they  reac 

h dept  as  500 

m and  more. 

These 

depression  are 

stretched 

in  parallel 

to  shore  and 

in 

west  depart  under 

Lazarev  Ice  Shelf. 
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In  region  of  Lazarev  ice  Shelf  by  geophysical  methods 
was  revelled  tha  vast  basin/depression  (Frolov,  Koryakin, 
i960;  Bokananko,  Avsyuk,  1963)  of  the  east-west  strike/course 
with  the  depths,  exceeding  1000  a which  departs  farther  to 
west  under  the  Pimbulisen  Glacier. 

Still  further  to  west  a Norwegian-British-Swedis h 
expedition  1949-  1 952  (Giaver,  1954),  which  performed  the 
investigations  of  under-ice  relief  in  route  600  km  of  the 
Maudheim  station  for  the  southeast,  it  reveal/detected  a 


series  of  deep  (more 

than 

1000 

m)  and 

vast 

(50-100  km) 

basin/depressions,  stretching 

to 

southwest 

to 

the  northeast- 

It 

is  possible,  these 

basin/de press ions 

are 

also  the  part 

of 

the  sublatitudinal 

fault 

in 

question 

and 

depart  further 

to 

southwest  to  Coats 

Land. 

At 

Coats  Land 

the  orientation 

of 

trenches  is  changed 

. It 

is 

there  re veal/detectei  two 

trenches  with  depths  more  than  800  ®,  that  have  direction 

from  the  northwest  to  the  southeast  and  exiting  under 
mainland  glacier.  Together  with  the  considerable  tr»nch  of 
the  east  part  of  the  Filchner  Ice  Shelf  whose  depths  reach 
1200  n,  this  system  of  the  faults  of  the  earth's  crust 

departs  in  meridional  direction,  separate/liberating  the 


i 
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structures  of  east-antarctic  platforn  fron  the  Alpia 
down warp/troug ts  of  Western  antarctica. 

Thus,  the  geophysical  studies  of  the  under-ice 
of  the  sections,  closed  by  shelf  glaciers,  confira 
conclusion  about  the  fact  that  the  basic  distinctiv 
aorphostruct ure  of  the  shelf  seas  of  east  antarctic 
their  cutting  deep  trench,  named  Lazarev  Trench,  wh 
outlined  on  the  periphery  of  continent.  However,  th 
trench,  having  in  essence  sublatitudinal  strike/cours 
soie  sections  it  is  interrupted  by  subaer  idiona  1 
raorphostr uct ures.  On  sone  sections  Lazarev  Trench  is 
sublatitudinal  depression,  as  a rule,  which  are  str 
parallel  to  each  other  and  configurations  of  contin 


Some  geophysicists  and  geologists  (P.  S-  Vorono 
Zhivago,  7a.  P.  Koblentz,  A.  P.  Lisitzin)  assume  t 
systea  of  the  basin/depressions  of  sublatitudinal 
strike/course  forms  single  trench  with  depths  from 
2000  a which  is  stretched  around  entire  yintarctica 
divides  shelf  into  two  parts:  circumlittoral  and  oc 
The  foraation  of  trench  or  fault  of  crust  is  join 
with  glacio-static  notions  of  crust,  caused  by  alte 
in  the  glacier  load  of  continent  to  quaternary  tin 


e 


rel ief 


e 

a is 
o is 
is 

e,  on 

se  vera 1 
etched  in 
ent. 

v,  A.  V. 
hat  this 

500  to 
and 
eanic. 
ed  with 
mat  ions 
e.  other 
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researchers  (Ye.  S.  Korotkevich,  A.  F.  Treshnikov)  deny  the 
presence  of  single  trench  and  they  consider  that  the 
observed  depression  of  the  bottom  of  sea  both  sublat it udinal 
and  submeridional  strike/course  are  the  local  formations, 
which  do  not  present  single  system.  The  origin  of  these 
faults  they  join  with  the  tectonic  motions  of  mainly 
pre-Quaternary  period. 


page  94. 


What  present  themselves  the  discovered  basin/depressions 
and  the  trenches:  single  trench  either  the  fault  of  crust, 
which  was  subjected  after  formation  to  considerable  changes. 


or  the 

s ystem 

0 f 

the  faults 

whose  formation 

was  caused  by 

single 

reason. 

t his 

question 

is  not  fundamental.  There  are 

no  foundations 

E or 

asserting 

that  the  formed 

atounl 

Antarctic  continent  under  the  action/effect  of  ice  load 


single  fault  was  not  subjected  to  in  the  subsequent  epochs 
disjunctive  changes  as  a result  of  the  various  kiads  of 
the  motions  of  crust-  The  system  of  sublat itudinal  faults 
girds  entire  continent  Antarctica,  what  is  not  observed  on 
other  continents,  i. e. , trench  is  the  characteristic  feature 
only  of  shelf  seas  of  Antarctica  (Voronov,  1958)  and  is 
absent  from  the  shelf  seas  of  other  continents. 


Si  nee 


f 


r — ~ — 

\ 
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Antarctica  is  characterized  by  in  principle  from  other 
continents  only  contenporary  glaciation,  it  is  possible  to 
be  connected  to  the  opinion  of  the  researchers  (A.  v. 
Zhivago  et  al.),  that  consider  that  the  presence  of  trench 
as  caused  by  glaciostatic  otions  of  the  earth’s  crust.  The 
reason  for  the  formation  of  these  trenches  or  faults, 
obviously,  single  is  oscillatory  motions  of  the  earth's 
crust  under  the  action/effect  of  ice  load,  i.e.,  laciostatic 
motion  s. 


The  analyses  of  the  isostatic  state  of  the  crust  of 
antarctica  (S.  A.  Ushakov,  U-  Ye.  Lazarev,  A.  I.  Frolov) 
shoved  that  the  enormous  increment  Load  of  ice  on  continent 
in  essence  was  compensated  for  (by  80~90o/o),  which  is 
possible  only  as  a result  of  downva  rp/trough  or  upvarp  of 
crust.  The  downvarp/trouqh  of  crust  had  to  cause  the 
displacement  of  subcrustal  masses  from  under  the  cantral 


regions 

of 

glaciation  to  limb 

zon  e. 

As 

a result  of  these 

motions 

in 

limb  zone,  were  formed 

the 

faults  of  crust  , 

fa  ults 

and 

uplift/rises.  Since 

t he 

processes  of  intense 

freezing  and  departure  of  glacier  in  quaternary  time  passed 
repeatedly,  the  earth's  crust  of  continent  test/undervent  the 
considerable  periodic  bouncing  which  created  the  block 

limb  zone  of  4n*arc*ica. 


tectonics  of  the 
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However,  some  lines  of  the  contemporary  configuration  of 
Lazarev  Trench,  probably  to  a considerable  deqree  are  caused 
by  the  character  of  more  ancient  faults.  Furthermore,  the 
presence  of  subaeridional  structures  on  some  sections,  which 


substantially  lavel 

and 

even 

which 

inter  r upt 

t heasel ves 

trench,  attests  to 

t he 

fact 

that 

the  relief 

of 

shelf  zone 

is  caused  not  anly 

by 

low 

glaciostat  ic  but 

also 

tect  onic 

motions. 


The  geologic  and  geophysical  investigations  of  the 
circumlittoral  part  of  Antarctica  made  it  possible  to 

establish  that  for  an  entire  peripheral  zone  of  oast 

Antarctica  are  very  characteristic  the  different  faults. 

Along  with  ancient  faults  are  very  widely  common  young, 

many  of  them  repeating  the  main  directions  of  ancient 
faults.  For  an  entire  this  zone  of  east  Antarctica,  are 
characteristic  two  directions  of  the  newest  faults:  in 
parallel  to  the  configurations  of  continent  it  is 
perpendicular  to  them.  it  is  establish/installed  also  that 
and  in  shelf  zone  the  relief  of  the  bottom  to  a 

considerable  degree  is  caused  by  the  disjunctive  dislocations 

as  a result  of  which  was  formed  the  characteristic  for 
oast  Antarctica  shell'  of  very  complex  structure  and  strongly  separated . 
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Page  95. 

concl  usion 

The  basic  results  of  the  conducted  by  us  investigation 
consist  in  the  following. 

1.  In  period  and  after  IGY  experiments  of  south  ocean 
and  Antarctica  exceeded  Investigations  of  entire  preceding 
period  of  research  on  this  region  of  terrestial  globe.  In 
the  coaplex  of  these  investigations  the  considerable  role 
occupies  research  on  gravitational  field.  At  the  present 
tine  by  Soviet  and  foreign  geophysicists  in  the  south  ocean 
and  the  Antarctic  is  Bade  the  considerable  voluae  of 
graviaetric  investigations. 

2.  According  to  data  of  graviaetric  studies,  * re 
comprised  schematic  graviaetric  nap/charts  of  south  ocean  and 
circualittoral  zone  of  Antarctica.  Gravitational  field  clearly 
record/fixes  the  basic  aorphostruct ore  cel 1/e lean nts  of  the 
relief  of  the  bottoa  of  ocean  and  boundary /edge  part  of 
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the  Antarctic  continent.  The  vast  ninina  of  the  anonalies 
of  the  force  in  all  probability  characterize  regions  with 
the  lovered/reduced  density  of  the  substance  of  nantle. 

These  anoaalous  zones  are  confirmed  by  the  nagnatic 
anomalies,  by  the  excesses  of  geoid  and  by  other  facts. 
Gravity  anonalies  on  Antarctic  continent  clearly  record/fix 
changes  in  the  relief  of  the  stone  rock/species  of  the  bed 
of  glacier,  they  sake  it  possible  to  isolate  the  separate 
block/nodule/units  of  the  earth's  crust,  characterize  the 
special  feature/peculiarities  of  the  structure  of  the  earth's 
crust  »nd  upper  nantle. 


Judging  by  character  and  value  of  gravity  anonalies, 
the  earth's  crust  of  the  south  ocean  and  arct ics  is 

isost aticall y compensated  for.  Are  sa para te/li berated  the 
unconpensa ted  sections  of  these  zones  (island  arc,  the  block 
nountain  of  the  periphery  of  the  continent  of  Antarctica). 

3.  Statistical  relationship/ratios  of  depth  of  Noho 
surface  and  gravity  anonalies,  determined  for  south  ocean 
and  Antarctic,  nade  it  possible  to  construct  circuit  of 
earth's  crust  of  these  zones*  The  isolines  of  Noho  surface 
clearly  record/fix  the  basic  norph ost r uct ure  special 
feature/pnculiarit ies  of  the  structure  of  the  relief 


of  the 
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bottom  of 

ocean  and  transition 

zone  of 

Antarctic  continent. 

Deep-water 

oceanic  basins 

have 

fine /thin 

crust 

as  thickness 

5-10 

km. 

underwater  ridges 

are 

characterized  by 

an  increase 

in 

the  thickness  of  crust 

to 

15-20  km. 

Under 

island  arcs 

the 

crust 

has  continental 

type 

signs,  thickness 

its  20-25 

km. 

The 

interpra tation  of 

gravimetric  data  for 

mid- ocea  nic 

ridges  is  given  in  two  versions:  for  the  normal  and 

anoaalous  density  of  upper  mantle.  The  statistical 
relationship/ratios  of  the  power/thickness  of  crust  and 
anomalies  of  the  force  for  rift  zones  indicate  to 
completely  different,  the  peculiar  type  of  the  earth's 

crust,  sharply  different  from  continental  and  oceanic  types. 

Are  revealed  the  regional  special  features  of  the 
structure  of  crust  and  mantle  of  the  Atlantic  sector  of 
south  ocean. 

Page  96. 

Probably  that  the  upper  layers  of  mantle  in  this  region 
are  less  unifon  in  density,  at  least  in  Pacific  ocean. 

PUrtheraore,  is  explained  the  complexity  of  the  earth's 
crust  and  upper  mantle  at  Scotia  Sea  and  Drake  Strait. 

There  are  the  foundations  for  relating  them  t.o  the  "Pacific 
Ocean"  type  of  crust  and  mantle. 
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In  transition  zones  fron  ocean  to  continents,  the 
thickness  of  the  Earth's  crust  sharply  is  increase! 
approximately  from  15  to  35  kn.  the  crust  of  these  zones 
is  presented  by  the  series  of  block/aodule/unit s.  The 
boundaries  of  block/nodule/units  pass  along  faults. 

Continent  Antarctica  has  the  continental  type  jf  crust. 


In  east  Antarctica 

the  thickness 

of 

crust  is 

equal  to 

35-bO 

kn  and  is 

increased  to  tt5- 

50 

kn  under 

nount  ain 

nasses 

. In  western 

antarctica  the 

thickness  of 

crust  is 

25-30 

kn  and  also 

it  grow/rises 

under  aountain 

rests  to 

35-ao 

kn. 

In  transition  zone  of  Antarctica,  the  thickness  of 
crust  is  changed  very  sharply,  the  boundaries  of  the 
bloek/aodule/units  of  crust  pass  along  faults.  In  the  shelf 
zone  of  Antarctic  continent,  it  is  reveal/detected  by  break 
in  the  terrestrial  core,  the  so-called  Lazarev  Trench,  which 
is  stretched  in  parallel  to  aainland  at  a distance  is  aore 
than  8000  ke.  Its  formation  is  joined  with  the  oscillatory 
■otions  of  the  earth's  crust  under  the  action/effect  of  ice 

load.  Glacioatatlc  notions  even  sore  contributed  to  the 

breaking  up  of  the  crust  of  Antarctic  platform  and  created 

its  block-laminated  tectonics,  which  finds  its  reflection  in 
the  field  of  gravity  anomalies. 
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